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DESCRIPTIONS OF NEW CRETACEOUS AND TERTIARY 
FOSSILS FROM THE SANTA CRUZ MOUNTAINS, CALI- 
FORNIA. 



By Ralph Ahnoij), 
Paleontologist, V, 8. Oeological Surrey, 



INTRODUCTION. 



During the past seventeen years the professors and. students in the 
geologic department of Leland Stanford Junior University have 
brought together from the Santa Cruz Mountains and adjacent 
regions a large lot of paleontological material which is now the prop- 
erty of the university. In addition to this the writer has made ex- 
tensive collections in the same region for the United States Geolog- 
ical Survey. All of this material is now being worked over by the 
writer for a monograph on the paleontology of the Santa Cruz quad- 
rangle, within the boundaries of which the greater part of the Santa 
Cruz Range lies. The Santa Cruz folio, embracing maps, geologic 
sections, a plate of the characteristic or common fossils of the region, 
and text devoted to a description of the geology of the quadrangle, is 
now ready for the press. Many of the species of fossils figured on 
the folio plate are new, and in order to avoid the confusion in nomen- 
clature which might arise should this folio (which is written jointly 
by J. C. Branner, J. F. Newsom, and Ralph Arnold) be published 
before the appearance of the monograph describing the fossils, it has . 
l)een deemed expedient to prepare the present preliminary paper 
describing those of the new species which are figured in the folio. 
A list of some of the previously described species associated with the 
new forms will be included in this report, together with a brief de- 
scription of the various formations from which the fossils have been 
obtained, to make clearer the relations of the faunas involved. A few 
of the old species will also be figured for the same reason. 

The writer wishes to acknowledge his indebtedness to Dr. William 
H. Dall, Dr. T. W. Stanton, Dr. James Perrin Smith, Dr. John C. 
Merriam, and Dr. Hubert Lyman Clark for assistance in determining 
the genera and zoologic relations of some of the new forms, and to 
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Dr. John C. Branner, Dr. J. F. Newsom, and the many students wht 
have assisted in accumulating the collection, for the privilege oi 
working over the material. 

GEOLOGIC FORMATIONS. ^ 

General statement. — There are thirteen distinct formations in- 
volved in the geology of the Santa Cruz quadrangle. Of these tlit 
oldest is the basement complex of gi'anitic rocks, schists, and lime 
stone. Above these are the Franciscan, probably of upper Jurassi 
age; Knoxville, lower Cretaceous; Chico, upper Crrtaceous; undiffer 
entiated Eocene, probably representing the lower part of this epoch, 
probable lower Oligocene sandstone and San Lorenzo formatioL. 
Oligocene; Vaqueros, lower Miocene; Monterey, middle Miocene 
Santa Margarita, upper Miocene; Purisima, upper Miocene to middl 
Pliocene; Merced, marine upper Pliocene and Pleistocene; fres! 
water upper Pliocene and Pleistocene, and Quaternary. 

CRETACEOUS. ^ 

I 
Knoxville formation^ lower Cretaceous, — The beds of Knoxvill'j 

age in the Santa Cruz Mountains are made up of conglomerate, san. I 

stone, and shale. They cover only small areas in the Santa Cn 

quadrangle and are confined entirely to the northeastern or San: 

Clara Valley side of the mountain range. The fauna is small b , 

very characteristic, and contains species that are usually found 

the fossiliferous localities of the Knoxville in other parts of ti 

State. The fauna of this formation as represented in the Santa Cr. 

quadrangle is as follows: 

Lint of Knoxville, lower CretaceouSy fossils from the fianta Cruz quadra u:. 

FELECITODA. 

Aucella erassicollis Keyserlinj;. Aucella piftehii (inbh. i 

aASTEROPODA. 

Amberlya dilleri Stuiitoii. 

CEPHALOPODA. 

'ilfoplites, Hi)ecies. 

Chico formation, upper Cretaceoiis. — The only fossiliferous Qlia 
rocks exposed in the quadrangle extend along the coast from in^ 
the mouth of Pescadero Creek southward to Ano Nuevo Bay, a di 
tance of 12 miles. This area varies in width from one-half to i 
miles, and is at places covered partially by a thin layer of Quaternai 
gravels and sands. The Chico strata along the coast are made up n 
the most part of hard siliceous shales, sandstones, and massive, coar 
conglomerate. The total thickness exposed is Iwlieved to be ahct 
9,400 feet. The strata dip at high angles, and have been sharp! 



»o. 1817. NEW CRETACEOUS AND TERTIARY POSSILS— ARNOLD. 847 

folded and faulted in places, thereby making the thickness appear 
greater than it is. Areas of supposed Chico are found in the low 
hills west of Redwood and west of Stanford University, but no im- 
portant faunas have been obtained from these exposures. The Chico 
beds in the vicinity of Pigeon Point have yielded the following 
species : 

List of Chioo, upper Cretaceous, fonnUs from the Hanta Cruz quadrangle, 

PELECYPODA. 

Anatina tryoniana GaM>. Otftrea brewerii ( ?) (*abb. 

Area vancouverensis Meek. Panopea concentrica Gabb. 

CuculUBa bowersiana Cooper. Pholadomya subelongata Meek. 

Qlycymeris veatchii (Gabb). Pinna calamiioidea Shumard. 

Inoceramus subundatus Meek. Trigonia evanaiana Meek. 

Mactra stantoni, new species. Trigonia Icana Gabb. 



Nucula truncata Gabb. 



GASTROPODA. 



Cinulia obliqua Gabb. * PerinitoUix brevirostris Gabb. 

Lunatia, new species, p. TurritcUa pescaderoensis, new si>ecies. 

Margaritella, new species, a. 

CRUSTACEA. 

Archwopua antvnnatuH Rathbun. 

TERTIARY. 

Undifftrentiated Eocene. — ^The diabase dike exposed north of the 
headwaters of Pescadero Creek has brought up some considerable 
inclusions of impure limestone which, from the fossils found in them, 
appear to be of Eocene age. Obviously the stratigi'aphic relations of 
this great limestone inclusion are unknown, but the fossils indicate 
its Eocene age and that it probably belongs in the lower part of the 
formation. The following fauna occurs in this limestone : 

List of lower Eocene fossil s from the t<anta Cruz quadrangle. 

ECHINOXDKA. 

CUlaris merriami, new siiecies. 

BRACHIOPODA. 

Terebratalia, new 8i)eoies,^m. TerebratuUnn teJonf^iMis Stanton. 

Terebratalia, new species, p. 

PELBCTPODA. 

Pecten proavus Arnold. Semele gayi, new s|>ecies. 

GASTEBOPODA. 

Chlorostoma, new species, e. Patella, new species, b. 

Cylindrites brevis (?) Gabb. Patella mateoensis, new species. 

Pissurella perrini, new species. Thylaeodes, new species, tr. 

Hipponyx carpenteri, new species. Tritonium newsomi, new species. 
Odoatomia, new species, b. 
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OLIGOCENE. 

Probable lower Oligocene sandntone. — This formation is composecl 
of medium to coarse-grained massive brown and buff sandstone, and 
outcrops in a triangular area, the eastern portion of which is at the 
San Lorenzo River 4 miles north of the town of Boulder Creek, It 
attains a maximum thickness of at least 2,100 feet, and as the base of 
this section was not exposed it is probably some thicker. The forma- 
tion conformably underlies the San Lorenzo shale, but its base is un- 
known, unless it is represented by the upper mpmber of the uncon- 
formity exposed immediately south of the mouth of Pescadero Creek. 
No fossils have been found in the main area of the formation, but 
the outcrop near the mouth of Pescadero Creek has yielded several 
forms, among which are Pecten^ closely allied to P, Hanetwcruze7}»ii< 
Arnold, a fragment of a huge Venericardia^ a large Turritella^ and 
an echinoderm suggesting Clypeaster. 

San Lorenzo formation, — The San Lorenzo formation, within the 
limits of the Santa Cruz quadrangle, is characteristically of shale 
and fine sand. It outcrops in the region north of Ben Lomond 
Mountain and between the latter and Castle Rock Ridge, its areal dis- 
tribution being controlled by the northwest-southeast folds which are 
the prominent structural features of this portion of the quadrangle. 
The formation attains a maximum thickness of about 2,500 feet on 
Kings Creek. The most abundantly fossiliferous localities are on 
the San Lorenzo River, Kings Creek, and Two Bar Creek, and also 
along the south side of the Big Basin. The following fauna has 
been obtained from the San Lorenzo in various parts of the Santa 
Cruz quadrangle: 

JAM of Han Lorenzo, Olifiocenp, foMMih from the i<finfa Cruz fjuadrnnfflc. 

KrniNOIDKA. 

(HiUirh hnninrri, new sptH'ies. 

PKLKCYPODA. 

Cardinm coopcri Gabb, vnr. Jorenza- Xucula dalli, new si)ecies. 

num, new variety. Pecten pvckhami Gabb. 

Cardinm, si^ecies, a, Pecten sanetwcrnzensis Arnold. 

LedCj new species, s. Phacoidea, sikhjIos, a, 

Lithophaga, siiecies, a, Holen, species, a. 

MaUetia ehcJiaUseiiHis, new »i>eci(»s. TeUina alharia Conrad. 

ModioluH pnezianus Arn<»ld. Tellina loreuzoensin, new siiecies. 

Mnlinia, (V) si)ec*ies, cr. TeUina, new si)ecies, a. 

Neara, new species, a. Yoldia impresm Conrad. 

GASTEROPODA. 

Ac/fl'oti, 8i)ecle8, A. Dentalium substrialum Conrad. 

Arcliitectonica lorenzoensiM, now si)e- Fusus corpulentus Conrad. 

cles; Fusns genieulus Conrad. 

Defitalium, new species, h Fusus hecoxi, new 8i)€cie8. 
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Fusua sanctwcrucUty new species. 
Oalerus excentricus (?) Gabb. 
Haminea petrosa Conrad. 
LunaHa, new species, {. 
Natica oregonensis Conrad. 
TArofusus ashlcyi^ new species. 
Pleurotoma, new species, a. 
Pleurotoma, new species, b. 



^Pleurotoma netcstnni, new species. 
Pleurotoma perissolaxoidea, new sj se- 
cies. 
Pleurotoma sanctcEcrucis, new 8i)ecie8. 
Scala^ species, A. 
Sigaretus acopulosus Conrad. 
Strepsidura calif ornica, new 8i>ecies. 
Turcicula sanctacruzana, new sj^ecies. 



CEPHALOPODA. 

Aturia ziczac Sowerby. 

Transitional Oligocene-M iocene. — The fine massive sandstones on 
Twobar Creek lying above the typical San Lorenzo (Oligocene) 
shales, but below the Vaqueros (lower Miocene) sandstone and con- 
glomerate, contain a fauna allied to those of both the beds below and 
the beds above. The fauna, however, appears to be more closely re- 
lated to that of the San Lorenzo. Among the species common to the 
latter and to the transitional beds are: Cardinm eooperi Gabb, car, 
loremanum^ new variety; Marcia aregonensis Conrad; Tellina loren- 
zojiesis^ new species; Pecten sanctcecruzensis Arnold; Solen^ species; 
Yoldia impressa Conrad; Sigaretus scopulostis Conrad, etc. Those 
common to the transitional beds and the Vaqueros (lower Miocene) 
are: Marcia oregonensiH Conrad; Chione (cf.) mathewsonn Gabb; 
Pecten branneri Arnold; Thracia trapezoides Conrad; Tritonivm^ 
species, etc. 

MIOCENE.' 

Vaqueros sandstone. — ^The Vaqueros sandstone of lower Miocene 
age is one of the most important formations of the quadrangle. Its 
a real distribution is controlled largely by the northwest-southeast 
structural lines usual in the quadrangle, and the areas covered by it 
therefore consist for the most pait of northwest-southeast bands. 

The sandstone varies in texture from fine-grained beds to con- 
gh)merate, but are usually medium-grained and generally brown or 
l)uif in color, and vary from soft to extremely hard. The Vaqueros 
lies conformably abpve the San Lorenzo formation, and there is often 
a gradual change from one formation to the other, with no clear line 
of demarcation between them. But while the San Lorenzo formation 
is made up chiefly of shales and fine-grained, impure sandstones, 
the Vaqueros formation is composed principally of medium and 
coarse-grained siindstones, showing that the conditions of deposition 
wi»re different during the two periods. 

The relation of the Vaqueros sandstone to the overlying beds is not 
so clear as ai'e its relations to the underlying strata. There is an un- 
coiifoniiity west of a part of the Big Basin area between the diatoina- 
ceous shale (supposed to be Monterey) and the underlying San 
Ijorenzo formation ; the latter formation lies conformably below the 
Vaqueros sandstone. Elsewhere in the quadrangle there is com- 
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monly a marked difference in th^ dips of the Monterey strata anti 
those of the Vaqueros sandstone, and an unconformity is therefore 
believed to exist generally between the two formations. 

Few localities in the Vaqueros sandstone are fossiliferous, but sucL 
as are yield an abundant fauna of unmistakable lower Miocene agf 
As would be expected in a formation composed largely of conglom 
erates and coarse sandstones, the Vaqueros contains a shallow water 
or littoral fauna. 

The following species have been found in the Vaqueros formatio: 
within the Santa Cruz quadrangle : 



BBACHIPODA. 



TerebraUUia (aff,) occidentaliH DaU. 



PELECYPODA. 



Area tnicrodonta Conrad. 
Callista, species, i'. 
Cardium vaquerosensis, new 8i)ecles. 
Chione temblorensia Anderson. 
Dosinia conradi Gabb. 
Dosinia mathewsonii Gabb. 
Dosinia cf, montana Conrad. 
Do8inia ponderoaa Gray. 
Olycymeria branneri, new sijecies. 
Leda cakillenais, new species. 
Oatrea titan Conrad, new variety, v, 
Panopea generosa Gould. 



Pecten anderaoni Arnold. 
Pecten branneri Arnold. 
Pecten eatrellanuB Conrad 
Pecten magnolia Conrad. 
Phacoidea richthofeni Gabb. 
Phacoidea acutUineatua Conrad. 
Pinna alamedenaia Yates. 
Paammobia edentula Gubb. 
Solen, species, v, 
Tii'ela ineziana Cx>nrad. 
YoJdia aubmontereyenaiH, new siJecir 



GASTEROPODA. 



ActcBon, species, v, 
Affaaoma kerniamum Cooper. 
Agaaoma aantacruzana, new sitecies. 
Conua oweniana Anderson. 
Crepidula princepa Conrad. 
Cuma bipUeata (iabb. 
(ialvrua inomatua (?) Gabl>. 



Macron, species, v, 
Xeverita calloaa Conrad. 
OHvellaf species, i\ 
Phoat new species, v, 
Sigaretua aeopuloaua Conrad. 
'rurritella ineziana Conrnd. 
Turritella ocoyana Conrad. 



(iaU'ovcrdo product uh Ajrassiz. 



PISCES. 

Lummt via vat a ApiHsiz. 



Monterey shale. — As with the previously described Tertiary form 
tions, the areal distribution of the Monterey is controlled largely M 
the northwest-southeast structural lines of the region. 

The largest area of Monterey shale on the quadrangle is that flaiil 
ing the west side of the Santa Cruz Range and extending from t! 
city of Santa Cruz northwestward for 30 miles to a point slight 
north of Pesoadero Creek. At the bas(> of the shale through most \ 
tliis region is a body of sandstone, varying in thickness from 50 
iiOO or 300 feet. The maximum thickness of the Monterey for tl 
quadrangle is about 2,500 feet. 
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The formation consists chiefly of diatomaceous shale, with here and 
there intercalated sandstones. The diatomaceous material occurs in 
various grades of purity, from the very light shales composed almost 
entirely of diatom skeletons to those containing such large propor- 
tions of clay and fine sands as to almost or quite lose their diatoma- 
ceous character. In the tegion northwest of Santa Cruz and in 
many other places in the Coast ranges the Monterey shale is ordi- 
narily spoken of as " chalk rock." The shale usually weathers to 
white or buff color, but unweathered surfaces often present a dark 
gray, drab, or chocolate color. 

The paucity of marine invertebrate fossils in the formation is one 
of its characteristics, although the rather widespread distribution of 
two of its species, Pecten peckhami Gabb and Area ohispoana Conrad, 
is important. 

The following species have been found in the Monterey at various 
points throughout the quadrangle: 

List of Monterey, middle MifK'cnv, fossils in the Santa Cruz quadrangle. 

ECHINOIDF.A. 

Cidaris, species, a. 



PELECYPODA. 



Area obispoana Conrad. 
Vhione mathewsonii Gnbb. 
Corbula, species, a. 
Diplodonta (aff.) serricata Reeve. 
Mactra montereyana, new species. 
Marcia oregonensis Conrad. 
Pecten andersoni Arnold. 



Pecten peckhami Gabb. 
SemclCy species, a. 
Siliqua, species, a, 
Tellina congesta Conrad. 
Venericardia montereyana, new s[je- 

cies. 
Yoldia impressa Conrad. 



GASTEROPODA. 



lliiminvu prfrosa Conrad. 



Santa Margarita formation. — The region of Scott Valley north of 
Santa Cruz is occupied by a formation showing some very distinctive 
characteristics. The base of this formation, which in places rests 
unconformably on the Monterey, consists of about 200 feet of coai-se, 
white, incoherent sand with bedded conglomerates near the bottom. 
Above the white sand is a thickness of about 100 feet of fine, thin- 
bedded, rather hard shale, which in the Scott Valley region lies nearly 
horizontal. 

Few fossils have been found in either the sandstone or shale of 
this formation, but the lithologic similarity of the beds to those of 
the Santa Margarita formation of the Salinas Valley, together with 
the identity of those species of fossils which have been obtained from 
the Santa Margarita in the Santa Cruz region, has led to the corre- 
lation of the latter with the typical Santa Margarita farther south. 
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The following species have been found in the Santa Margarita for- 
mation within the quadrangle : 

List of tSanta Margarita, upper Miocene, fosBih from the Banta Cruz quadrangle. 

CCBINon)KA< 

Astrodapnis aniiaelti Conrad. 

0t*HIUtt0tl>BA4 

Amphiura aanctwcructH Afuold. 

PEUSCYPODA. 

Pecten cra88icardo Conrad. 
TRANSITIONAL MIOCENE-PLIOCENE. 

Purisima formation. — A large portion of the Santa Cruz quad- 
rangle is occupied by an apparently continuous series of sediments 
composed of heavy conglomerates, sandstones, breccias, impure soft 
mud shales, and white diatomaceous shale like the Monterey shale. 
The formation as here defined attains a maximum thickness of be- 
between 5,000 and 8,000 feet, and includes a thick mass of sediments 
representing upper Miocene and much of Pliocene time. They appear 
to be conformable, and no area was found where they could be con- 
venientlv subdivided. 

The Purisima beds lie unconformably upon the Vaqueros sand- 
stone and are usually unconformable above the Monterey shale; up- 
ward they grade into beds having a fauna similar to that of the 
Merced formation. The upper limit of the Purisima may be defined 
as the base of the Merced, as exposed in the type section of Merced 
on Seven-mile Beach south of San Francisco and north of the Santa 
Cruz quadrangle. 

Overlying the Miocene basalt in the region south and southwest of 
Stanford University are some fossiliferous beds which have been 
mapped with the Purisima but which are probably older tharf any 
of the Purisima in the type region. 

The fauna yielded by these beds, which are believed to be the 
ecjuivalent of what Merriam has called the " Contra Costa County 
Miocene," is as follows: 

Lint of fossils from the lower jtart of the Upper Miocene of the Santa Crnz 

(juadranffle, 

PELECYPODA. 

Area (r/.) obispoana Courad. Pvrten nndersoni Arnold. 

Area canalis Conrad. Periploma sanetwerueis, new si>ecieH. 

Vhione (cf.) temhlorensis Anderson. Saxidomus (cf.) gibbosus Gabb. 

Vhione mathewsonii Gabb. Solen sicarius Gould. 

Dosinia tnathrwsonii G&hb, Spisula (cf,) vol if ornira Conrnd. 

Dosinia ponderosa Gray. Tapes (ef.) staleyi Gabb. 

Leda taphira Dall. Yoldia supramontereyetisis, new si^e- 

Panopea generosa Gould. cies, 

Phacoides acutilineatus Conrad. 
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GASTEROPODA. 

Agamma kcf-nianum Cooper. Mcgatabcnnus (cf,) biniaculatus Dall. 

FtHHuridra, 8i)ecies, o. Satica {cf.) ocoyana Conrad. 

rtiftttn iftanfordensiSj new 8i)ecle8. Trochita costellata Conrad. 
(Jalvrus inomatus Gabb. 

A second fossiliferoiis horizon, believed to be somewhat younger 
than the last, is represented by the fauna found in Pescadero Creek 
near the mouth of Jones Gulch and on the Halliday ranch near 
Portola. The fauna from the middle part of the formation is as 
follows : 

List of fossil H from the lower portion of the Purisima formation, 

PELECYFOOA. 

Area canalis (^onrad. Pecten healcyi Arnold. 

Area trilineata Conrad. Pecten otceni Arnold. 

Vardium mcekianum («abb. Pecten purisimaensis Arnold. 
Chione {(iff,) gnidia Broderip and Pecten watt si Arnold. 

Sowerby. Phacoides acutilineatus Conrad. 

Clidiophora punctata Conrad. Phacoides nuttaUi Conrad, var. ante- 
Cryptoma oralis Conrad. cedens Arnold. 

Dosinia ponderosa Gray. Solen sicarius Gould. 

Macoma nasuta Conrad. Tapes staleyi (iabb. 

Afactra albaria Conrad. TelHnaj new si>ecle8, a. 

Xucula {Acila) castrensis Hinds. Venus pertenuis Gabb. 
Panopra gcncrosa Gould. 

GASTEROPODA. 

i'hloroHtoma stantoni Dall, var. lahon- Satica clausa Broderip and Sowerby. 

daemtis, new variety. Neptunca {aff,) humerosa Gabb. 

Chrysodomus imperialis Dall. Olivella intorta Carpenter. 

Vhrysodomus {aff,) Hratus Martyn. Olivella pedroana Conrad. 

Vhrysodomus stantoni^ new species. Pleurotoma, s[)ecies, a. 

Crepidula princeps Conrad. Solarirlla {aff.) prramabilis CsLTpenter. 

FusHs portolaensis, new species. Thais crispata Chemnitz. 

Lunatia lewisii Gould. Tornatina culcitella Gould. 

Xassa califomiana Conrad. Tritonium, species, a. 

• 

The upper part of the Purisima formation usually consists of fine 
soft sandstone with harder calcareous and often fossiliferous beds 
intercalated. These upper beds are typically expos€»d in the sea cliffs 
in the vicinity of Purisima and south to the mouth of Pescadero 
Creek, in the region immediately east of Point. Ano Nuevo and in the 
region east of Santa Cruz. 

The following fossils occur in the upper portion of the Purisima 
formation: 

List of fossils from the upper portion of the Purisima formation, Santa Cruz 

quadrangle. 

ECIIINOIDEA. 

Astrodnpsis. new species, p, 
Proe. N. M. vol. xxxiv— 08 23 



354 



PROCEEDINGS OF THE NATIONAL MUSEUM. 



VOl.XXT 



Area canalia Conrad. 
Area trilineata Conrad. 
Cardium meekianum Gabb. 
Cryptomya oralis Conrad. 
Leda iaphria Dall. 
Macoma nasuta Conrad. 
Mactra albaria Conrad. 
Modiolus direetus Dall. 
Moerella salmonea Carjienter. 
yucula {Acila) castrensis Hinds. 
Panomya, s[)ecie8, a. 
Panopca generosa, Gould. 
Pccten healeyi Arnold. 
Pvcten hastatus Sowerby. 
Peeten purisimaensis Arnold. 



Admete graeiHor Carpenter. 

Astyris richthofeni Gabb. 

Bathytoma carpenteriana Gabb, var. 

fernandoana Arnold. 
Bittium asperum Gnhb. 
Boreotrophon pacificus Dall. 
Cancellariaf species, a. 
Chrysodomus stantoni, new siKX'ies. 
Chrysodomus tahulatus Baird. 
Crepidula princeps Conrad. 
Crcpidula naviccUoidcs Nuttall. 
Drillia (aff.) graciosana Arnold. 
Galerus inornatus Gabb. 



PELECYFODA. 

Pcetcn nutteri xVmold. 
Phacoides annulatus Reeve.* 
Phacoides nut t alii Conrnd. 
Saxidomus gibbosus (tabb. 
Schizothwrus pajaroanus Conrad 
Siliqua (c/.) lucida Conrad. 
Siliqua (o/.) patula Dixon. 
Spisula {ef.) sisquoeensis AnioUl 
Tapes staleyi Gabb. 
Tapes tenerrima Carpenter. 
Tellina {aff,) rx)nj7^«t a Conrad. 
Thracia trapezoides Conrad. 
Yoldia cooperi Gabb. 
Yoldia {aff,) scissurata Dall. 
Zirphwa gabbi Tryon. 

GASTEROPODA. 

Lvptothyra paueicostata Dall. 
Lunatia leirisii Gould. 
Miopleiona oregonensis Dall. 
\assa californiana Conrad. 
Xassa {aff,) perpinguis Hinds. 
\atica elausa Broderip and Sowerlf 
Xercrita recluziana Petit. 
OlivcUa intorta Cari>enter. 
Olivella pedroana Conrad. 
Priene pacifiva Dall. 
Serpulorbis squamigrrus Cjiri>eut»*r 
ISigaretus dcbilis (iould. 
Vol Ufa, new si)ecies, o. 



PLIOCENE. 

Merced fonrmtian, — The Merced formation, so remarkably dev 
oped at Sevenmile Beach, south of Lake Merced, only a few lu- 
north of the Santa Cruz quadrangle, is barely represented on \ 
latter. Certain limited fossiliferous outcrops, however, yield a fju 
similar to that of the typical Merco.d and have therefore been cor 
lated with it. The most important of these localities are just soiitli 
the mouth of Aiio Nuevo Creek, near Felt Lake, and in the sea d 
between Santa Cruz and Capitola. The following species of fo^* 
have been found in the Merced outcrops above indicated : 

List of Merced {upper Plioeme) fossUft from the Santa Cruz quadrmuf' 

KCHTNOIDKA. 

Seutella interlineata SimpKon. 



Area eatialis Conrad. 
Area trilineata Gabb. 
Cardium meekianum Gabb. 
Chione, species, A. 
Cryptomya ealiforniea Conrad. 
Maeoma nanuta Conrad. 
Mactra albaria Conrad. 



PELECYPODA. 

.\J(KliolH.s direetUH Dall. 
Nueula caHtrensiH IIIudH. 
Peeten latiauritus Conrad. 
Siliqua patula Dixon. 
Sol en .sicariu.s (Jon Id. 
Tapes staleyi Gabb. 
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GASTEROPODA. 



Aslyris richthofeni Gabb. 
Chrysodomua stantoni, new si)ecles. 
Crcpidula princvptf Conrad. 
Littorina, si^ecles. 
Lunatia Icicisii Gould. 
Margarita tmpilla Gould. 
Nassa californiana Conrad. 



Xansa mcndica Gould. 
Nassa pcrpinguis Hinds. 
OHvi'Ua hipHcata Sowerby. 
OlivcUa intorta Carpenter. 
OUvclla pcdroana Conrad. 
Thais ostrina Gould. 
Thais trancosatuiy new species. 



Fresh- water Pliocene-Pleistocene, — During at least a portion of the 
time that the gravels, sands, and finer sediments of the Merced were 
being deposited in the ocean, somewhat similar sediments were l)eing 
laid down in great fresh-water lakes on the opposite side of the 
Coast Range. These fresh-water deposits are now exposed in a nar- 
row band which extends from the region of the Crystal Springs Lakes 
along the eastern side of a main ridge bordering the Santa Clara 
Valley on the w^est. Fresh-water fossils have been found within this 
formation at several points. Among these are the following: 

List of Fresh'Vcater Pliocene- Pleistocene fossils from the Santa Cruz quadrangle. 



Anodonta wahlamctcnsis Lea. 
Amnicola, species, a. 
Amnicola^ species, ft. 



Paludestrina, 8i)ecie8, a. 
Paludestritia, si^ecles, &. 



QUATERNARY. 



The Quaternary in the Santa Cruz quadrangle was a period of 
intermittent uplift and depression. The record of the changes that 
liave taken place during it are found in the wave-cut and stream 
terraces and the marine and fresh-water deposits which occur in 
different parts of the quadrangle. With the exception of some mam- 
mal bones found in the stream gravels on the Santa Clara side of the 
main range, the most important fossiliferous deposits are on the 
raised terraces along the coast. Two localities have yielded a con- 
siderable fauna, these being the raised terraces at Alio Nuevo Point 
and near the light-house at Santa Cruz. The following fossils have 
been found in the Pleistocene deposits above mentioned : 

List of Pleistocene fossils from the Santa Cruz Quadrangle, 

PELECVPQDA. 

Macoma nasuta Conrad. Rupcllaria lamvUifera Conrad. 



Prrtcn (IlinnitCH) giganteus (»ray. 
Pholadidca ptnita Conrad. 



Saj'idomus gracilis («ould. 
Zirphaa gabbi Try on. 



GASTEROPODA. 



Amphissa corrugata Reeve. 
Astyris gausapata Gould. 
Bcla fldicula Gould. 
liittium filosum Gould. 
Bittium rugatum Conrad. 



Cnlliosloma costal um Martyn. 
Columbclla, species, a, 
Fusus lutropictus Dall. 
Isapis, species, a, 
Mangilia^ 8i)ecies, a. 
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Margarita parvipicia Cari)enter. 
Margarita pupilla (tould. 
Xassa tncndica (iiould. 
Sasaa pcrpinguiH Hiinds. 
\atuM vlauHH Hroderip and Sowerby. 
Ocinvbra intvrfossa Cariienter. 
Ocinebra lurida Middendorf. 
Ocinrbra lurida, var. aspvra Baird. 
Ocinebra lurida, var. catwcllina Phil- 
I 1)1)1. 



Ocinebra lurida, var. inunda I'ari*' 

ter. 
Ocinebra perita Hinds. 
OdoHtomia nuciformin (Carpenter. 
Odostomia nuciformis, var. arrV-, 

('ar|>enter. 
Phasianella atmpta Gould. 
Spiroglyphus lituelta Morch. ' 
Thais canaliculatus Duelos. 



DESCRIPTIONS OP NEW SPECIES. 



The following are the new species described : 



Cretaceous siiec'Ies. 
I*elec*yi)oda. 

Mactra stantoni, new 8i)ecie8. 
(*a sterol KMla. 

Turritella pescaderoemsis, new 
' sjjei'les. 
Eocene species. 
Echlnoidea. 

Cidaria merriami, new 8i)ecie8. 
Pelecypoda. 

Srmcle gayi, new si>ecies. 
(jjasteroijoda. 

Tritonium neivHomi^ new 8iK?cies. 
Uipponyx carpcntcri, new 8i)ecles. 
Patella mateaunia, new s|K\'ies. 
FisHurclla perrini, new species. 
San Lorenzo (Oligoceue) si»ecics. 
Ectiinoidea. 

iUtlarift branneri, new- sinvles. 
Pelecypoda. 

Xueula (Aviln) dalli, new spe<-ies. 
Malletia ehchalisenfiia, new sik»- 

ctes. 
Canliuni cuoperi (}al)b, var. loren- 

zunum, n«»w variety. 
Tellina lorenzoensin, new s[H*cies. 
GasteroptHla. 

Pleunttoma* neiCHomi, new sihh'Ics. 
Pleurotonin periaMolajrnideM^ new 

spe<"ies. 
Pleurotowa .sanvtfrrruri.s. new spe- 
cies. 
St reps id lira ralifornira, new spe- 
cies. 
Fusus hecoxi, new spcH'ies. 
Fttsiis sancta'rruei'H, new si»ecies. 
Lirofusiis aslileyij new spe<'ies. 
Turcicula santacruzana, new spe- 
cies. 



A rch itect onica lorensoen ftia, i .• 
s|)ecies. 
Vaqueros (liower Miocene) 8|HH*ie^ 
Pelt»cy|HKia. 

Led a eahillenniM, new siKX'les. 
Yoldia fiubmontereyeniti«, new > • 

cies. 
(Jltfcymeris branneri, new spe^ 
Ca rd i u m ( Track yea rdi um) r*t *i 
roHcnais, new 8i)ecie8. 
(ia8teroi)oda. 
Agamnna nantacruzana, new > 
cies. 
Monterey (Middle Mioct»ne) s|Kvi«*> 
PelwyiHKla. 

Vencricnrdia montereyana. \ 

sp<H'ies. 
Mactra numtereyana, new sjk''- 
I'pper MicK'ene spt»cies. 
Pelwyi)odn. 

Yoldia nupramontereyrnHiM, v 

siHH'ies. 
Periploma Hunctwcrucis, new > 
ci«»s. 
Ga sterol KKla. 

FuHus {PriscofuMiisf) tttan/nnl 

tiis, new siKvies. 
Ayasoma atanfordemsia, new > 
cies. 
Pnrisinm and Merccni (t'pi)er Ali<>i*« 
and Pliocene) s|>eci€»s. 
(i}«sten)p<Kla. 

Fii9iii.s {Hui'citinfuHHH) porttthr 

sis, new siHvies. 
Chrysodftnnis stunt nni^ new s 

<*ies. 
Thais trnncftsana, new sjieeies. 
Chlorftsfontd stantoni Dall, \: 
lahondaensis, new variety. 



HO. 1617. NEW CRETACEOUS AND TERTIARY FOSSIL&-ARNOLD, 357 



CRETACEOUS SPECIES. 

PELECYPODA. 

Genus MACTRA Linnaeus. 

MACTRA STANTONI. new species. 
Plate XXXI, fig. 3. 

Description. — Shell averaging from 40 to 50 mm. in length, sub- 
trigonal in outline, altitude about five-sevenths of length, equi valve, 
?quilaferal, the beaks located midway the shell, moderately thin, 
iioderately convex. Anterior margin only very slightly depressed 
in front of beaks; quite evenly but somewhat acutely rounded in 
front; ba.se evenly rounded; posterior margin sloping straight back 
from umbones ; posterior extremity not quite as attenuate as anterior ; 
I faint suggestion of an angle or carina extends from the beak to the 
posterior extremity. Surface sc!ulptured by numerous small but 
^liarply defined quite regular concentric ridges, separated by inter- 
spaces somewhat narrower than the latter, also by fine incremental 
ines which appear more prominent where the concentric ridges are 
obsolete. Hinge only moderately strong, umbonal pit small; lateral 
:eeth high and thin, extending above the adjacent margins of the 
»hell. Interior unknown. 

DtmenHions, — Length (restored), 50 mm.; latitude, 34 mm.; 
liameter (1 valve), 1*2 mm.; umbonal angle about 120°. 

Notes, — This species is quite unlike any other found in the Cre- 
aceous of the west coast. Distorted specimens, however, resemble 
^\ip('s conradiana Gabb, owMng to the peculiar appearance of the 
oncentric ribs. Numerous specimens of J/, stantoni occur in the 
sindstone at locality No. 27, north of Pigeon Point, where most of 
he individuals are more or less distorted. The specimen figured 
s the lH»st of those collected. 

Named in honor of Dr. Timothy W. Stanton, chief paleontologist, 
^"nited States (leological Survey. 

Tf/pt.—Cat. No. 31001, U.S.N.M., 1 mile north of Pigeon Point, 
ocalitv No. 27. 

Iloiizon. — Chico formation, upper Cretaceous. 

Locality, — Santa Cruz quadrangle, San Mateo County, locality 
\"o. 27. (Arnold.) 
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GASTEROPODA. 

Genus TURRITELLA Lamarck 

TURRITELLA PESCADBROENSIS, new tpeciet. 

Plate XXXI, fig. 7. 

1895. Turritella hoffmani Ashley (not Gahb). Neooene Santa Cruz Mts., 
Proc. Calif. Acad. Scl., Sor. 2, V. lSJr», p. 2SKK 

Description. — Shell elongate, conical, large, often attaining a diam- 
eter of over 25 mm. ; apex acute. Whorls at least 10, flat to convex 
above, convex IkjIow, excavated at base; there are 4 prominent, sub- 
equal, strong, squarish, often more or less nodose revolving ribs sep- 
arated by concave-bottomed, channeled interspaces equal to or nar- 
rower than the ribs; the 2 lower ribs are usually slightly larper 
than the 2 upper; in addition to the 4 major ribs there are 2 sutural 
ribs, less prominent and more rounded than the others, one on each 
side of the suture and close to it, and sometimes an intercalated re- 
volving raised line in one or more of the interspaces: fine incremental 
lines are visible in some specimens; base spirally striate; aperture 
subquadrate. 

Dimensions. — length (restored), about 110 mm.; latitude, 25 mm.: 
apical angle, 14°. 

Notes. — A comparison of this robust species with some specimens of 
T. chicoensis Gabb from Pentz, Butte County, near the type-locality 
of the latter, reveals the following differences: T. peseaderoensi^ is 
larger, relatively broader (7\ c/uroensis has a deflection of 11° to 
12°), has a much less pronounced basal excavation, has much stronger 
and more nearly equal and closer spaced revolving ribs, which are 
usually more rugose, and has more prominent sutural riblets. Speci- 
mens, which are believed to l^e a varietv of T. chicoensis^ from the 
Chico formation of the Santa Ana Mountains, Orange County, more 
closely resemble T. jyescaderoensis than the typical form, l)eing almost 
equal to the former in size and relative width, but showing the sculp- 
ture characteristics of the typical T. chicoensis. Xamed for the town 
of Pescadero, near which is the type-locality. 

Type. — Imperfect specimen showing 3 large whorls, L. S. J. U., No. 
999.' (Locality No. 27 A.) 

Horizon. — Chico formation, upper Cretaceous. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 27 A, about 2\ miles north of Bolsa Point, in transition sandstone 
and conglomerate layers between the thin -bedded sandstones below 
and the heavv -bedded coarse conglomerate above. (G. II. Ashley, 
J. M. Hyde, J. F. Newsom, R. Arnold.) 
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EOCKNK SPECIES. 

ECHINOIDEA. 

Genus CIDARIS Leske. 

CIDARIS MERRIAMI. new species. 

Plate XXXII, fiK. 8. 

Pescripfion. — Spines siibcircular in cross-section, as much as 4 mm. 
in diameter and probably over 40 mm. in length, tapering very 
slightly; surface sculptured by 13 or 14 prominent, narrow, nodose, 
ridge-like, longitudinal ribs separated by narrow, deeply incised 
grooves; the nodes are well defined, especially in the younger stages 
of growth, and are subelliptical in cross-section, their longer axis 
being parallel with the axis of the spine. Test unknown. 

Dimensions, — The longest fragment obtained was over 20 mm. in 
longitude, the maximum diameter 4.5 mm. 

Notes, — The test of this species is unknown, but the abundance and 
well marked characteristics of the fragments of the spines has been 
deemed of enough importance to justifj^ a specific name. Seven 
specimens have been obtained at the type locality, each showing the 
characters described above. 

Named in honor of Dr. John Charles Merriam, professor of pale- 
ontology at the University of California. 

Dr. Hubert Lyman Clark, who kindly examined the type and other 
specimens of Cidaris merriam i new species, Cidaris hranneri^ new 
species, from the Oligocene (see p. 363), and Cidaris species, a, from 
the middle Miocene (see p. 351), writes as follows concerning the rela- 
tionships of the various forms : 

The wax cast [Cidaris species, a] Is a spine of a true Cidaris and very much 
Hke many spines of some individuals of the si^ecies of Cidaris common on the 
west coast of Lower CaHfornia, Mexico, and Central America. C. thouarsii. I 
do not think it sliows a single feature by which it can be distinguished from 
thouarHti. If it Is not thouarsii, it is certainly from the ancestor of that sr)ecies. 

The other specimens [Cidaris merriami, new s|)ecies] all ai)pear to belong to 
one si)e<-ies, except possibly one fragment. That piece miglit possibly have 
ccmie from quite a different si>e<'Ies. I am very glad to see tills material of 
merriami, for it satisfies me that the si)ecies must have i>een allied to, if not 
identical with, Tretocidaris perpirra Clark (Cidarlda*, 1007, p. 205, pi. vi, figs. 
]-2: pi. VII. figs. 1-4), the onlj' other living* littoral Cidarid known from north 
of Panama (other, I mean, than thouarsii). So your material shows that the 
ancestors of both thouarsii and pcrplcxa lived in tlie Tertiary, in California. 
I think the other spine [Cidaris hranncri, new speclesl, ♦ ♦ ♦ which I said 
was like (Umiocidaris, is almost surely a third species. 

Type. — Imperfect spine, Cat. No. 105438, U.S.'N.M. 

Horizon. — Martinez formation, lower Eocene. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 25, ridge between headwaters of San Ijorenzo River and Pescadero 
Creek. (H. S. Gay, R. Arnold.) 
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PELECYPODA. 

Genus SEMELE Schumacher. 

SEMELB GAYI. new tpecies. 

Plate XXXII. fig. 5. 

Description. — Shell averaging about 14 mm. in latitude, subqiia 
rate* in outline, quite a little longer than wide, moderately inflate: 
rather thin, inequilateral, subequivalve. Beaks not prominent, turi^ 
slightly forward, situated about three-fifths length of shell from a 
terior end. Posterior margin slightly curved, sloping off rapid 
toward anterior extremity, which is subangular and situated aU 
one-third height of shell from the base; posterior fold very faii 
anterior dorsal margin slightly depressed; anterior extremity nv 
evenly and less sharply rounded than posterior; base evenly arena 
Surface sculptured by numerous regular, fine, sharp concent: 
ridges, each with abrupt side toward the beak, the opposite side ^1« 
ing, and each appearing to overlap its predecessor; in the lar;: 
specimens one or more well defined concentric grooves are sometin 
found near the periphery. Interior showing well defined mantel i: 
pression parallel with margin and about one-sixth height of di 
away from it; interior also coarsely radially grooved. 

Dimenmons. — Of imperfect right valve (type), restored; lenir 
17 mm. ; latitude, 14 mm. ; diameter of single valve, 2.8 mm. | 

Notes. — This species is apparently nearest related to S. rnbroy> 
Dall (recent range, Washington to Mexico) of any of the liv: 
forms. It may be distinguished from the latter by its smaller >' 
finer and more regular concentric ribs, and lack of any external m* 
ating sculpture. With the exception of S. rubropicta^ S. gayi 
more abruptly truncated posteriorly than any other member of t^ ^ 
genus on the west coast. 

Named in honor of Mr. Harold S. Gay, who first discoveretl tl 
locality from which this species and its interesting associated fau: 
come. 

Type. — Imperfect right valve. Cat. No. 165435, U.S.N.M. 

Locality. — Santa Cruz quadrangle, San Mateo County, locality ^' 
25, between headwaters of San Lorenzo River and Pescadero Cn^*' 
(H. S. Gay, R. Arnold.) 

GASTEROPODA. 

Genus TRITONIUM Link. 

TRITONIUM NEWSOMI, new species. 

Plate XXXII, fig. G. 

Description. — Shell averaging about 18 mm. in altitude, subqii^'l 
rate in outline; spire elevated, apex acute; whorls 5 or more, th' 
the two upper minute; the others rounded and sculptured by 4 r^' 
volving and about 14 narrow, ridge-like axial costa?, the intersection* 
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of the two systems producing a slightly nodose-cancellate appearance ; 
varices 2 to a volution, prominent, rounded, not reflexed ; suture ap- 
pressed, slightly wavy. 

Dimetisions, — Of imperfect specimen, length, 17 mm.; latitude, 
18 mm.; length of body whorl, 10 mm.; apical angle, 76°. 

.Vo^^*.— Owing to the poor state of preservation of the type of this 
species, which happens to be the only one so far found, it is impos- 
sible to diagnose the characteristics of the aperture, lips, and details 
of sculpture. It belongs to the same general group as T. calif omicum 
(labb" from the Tejon formation, upper Eocene, but is relatively 
much wider and has much stronger but less numerous revolving and 
\ axial costse than the latter. The varices appear to be continuous on 
adjacent whorls in T. newsomi rather than more or less irregularly 
disposed, as in T. calif omicum. 

Named in honor of Dr. John Flesher Newsom, professor of mining 
and metallurgj' in Stanford University. 

Type, — An imperfect specimen, lacking apex and canal, Cat. No. 
! l(>r>43(>, U.S.N.M. 

Horizon, — Martinez (?) formation, lower Eocene. 

Locality. — Santa Cruz quadrangle, San Mateo County, locality No. 
25, ridge between headwaters of San Ijorenzo River and Pescadero 
. Creek. ( R. Arnold. ) 

Genus HIPPONYX De France. 

HIPPONYX CARPENTERI. new species. 

Plate XXXII, figs. 3, 3a. 

Description, — Shell averaging only 11 mm. in longitude, tumid, 
with elongate oval base; apex distinct, small, curved slightly to right, 
situated almost directly above posterior extremity of base; profile 
from apex to anterior extremity of base is slightly but regularly 
bowed upward; profile from apex to posterior extremity of base is 
straight or bowed slightly inward. Surface sculptured by numerous 
regular, rounded, radiating ridges separated by narrow incised inter- 
si)iices and by less prominent, wider, less regular, imbricating con- 
centric lamellae; the radiating ridges are divaricate along a median 
line from anterior to posterior extremities; in some instances the in- 
cremental sculpture simply gives the radiating ridges a granulose ap- 
pearance. Interior unknown. 

Diniensions. — ^Length, 11 mm.; latitude (restored), 9 mm.; altitude, 
4 mm. 

Notes. — This beautiful little shell is quite closely allied to the living 
Hlpporiyx ttimens Carpenter, but may be distinguished from the hit- 
ter by its relatively narrower base, less prominent apex, and by its 
radiating ribs, which are ecjual instead of alternating large and small. 

«Pal. Cal., II. p. 154, pi. xxvi, fig. 3.3. 
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Named in honor of the late Dr. P. P. Carpenter, widely known in 
relation to his work on West American conchology, who named t^wo 
west coast species of this ^enus. 

Type. — Slightly imperfect specimen, Cat. No. 165433, U.S.N.M. 

Iloriziyti. — Martinez (?) formation, lower Eocene. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 25, ridge between headwaters of San Ix)renzo River and Pesca- 
dero Creek. (H. S. (ray, R. Arnold.) 

Genus PATELLA Linnaeus. 

PATELLA MATEOENSIS. new tpedct. 
Plate XXXII, fig. 7. 

Description. — Shell averaging about 7.5 mm. in longitude, conicaL 
with subelliptical base, very slightly narrowed in front; beak acute, 
slightly anterior; profile from beak to both extremities slightly convex 
upward; margin wavy to serrate. Surface sculptured by numerous 
fine, more or less irregular lines of growth and about 22 narroAv, 
ridge-like radiating ribs separated by wnde flat-bottomed interspaces 
in which are often intercalated one or more minor riblets. 

Dimensions. — length, 7.5 mm. ; latitude, 5.4 mm. ; altitude, 2 mm. 

Notes. — This species is similar in general outline to Patella^ new 
species, h^ but a series of over twenty specimens of the two show no 
intermediate forms. P. mateoensis is distinguished from Patella^ ne^^ 
species, 6, by its fewer, narrower ribs, which are simple instead of 
dichotomous, and between which are wider interspaces each usually 
containing one or two minor riblets. Named for San Mateo County, 
in which the type locality is situated. 

Type.—CfiL No. 165437, U,S.N.M. 

Horizon. — Martinez ( ?) formation, lower Eocene. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 25, ridge between San Lorenzo River and Pescadero Creek. 
(H. S. Gay, R. Arnold.) 

Genus FISSURELLA Bruguiere. 

FISSURBLLA PERRINI, new species. 
Plate XXXII, fig. 4. 

Description. — Shell averaging about 10 mm. in longitude, conical, 
flaring slightly toward bottom; base oblong, narrowed in front; 
mafgin notched; apical hole oblong, w^th plane of margin tilted 
slightly forward, situated a little more than one-third the length of 
the shell from the anterior extremity. Surface sculptured by 
numerous (B8 in type) quite regular, rounded, slightly elevated radi- 
ating ribs, separated by flat-bottomed interspaces usually slightly 
wider than the ribs, and also by numerous sharp, imbricating, wavy, 
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incremental lamellae, which are most prominent* on the tops of the 
ribs. Interior and details of apical hole unknown. 

Dimensions — Length, 16 mm. ; latitude, 10.2 mm. ; altitude, 2.6 mm. 

Notes. — No intercalated riblets were noted on any of the specimens 
examined. This species appears to be closest to f\ volcano Reeve of 
the recent fauna, but differs from it in being smaller, relatively more 
depressed, and having the apical hole less central and the ribs fewer, 
farther apart, and more regular and more regularly disposed over 
the surface. 

Named in honor of Dr. James Perrin Smith, professor of paleon- 
tology, Stanford University. 

Type. — Nearly perfect specimen, Cat. No. 165434, U.S.N.M. 

Horizon. — Martinez (?) formation, lower Eocene. 

Locality. — Santa Cruz quadrangle, San Mateo County, on ridge 
between headwaters of San Lorenzo River and Pescadero Creek. 
(H. S. Gay, R. Arnold.) 

SAN LORENZO (OLIOOCENE) SPECIES. 

ECHINOIDEA. 

Genus CIDARIS Leske. 

CIDARIS BRANNERI. new species. 
Plate XXXIII, flg. 5. 

Description. — ^Test unknown. Spines, long, slender, circular in 
cross-section, attaining a length of at least 25 mm. and a diameter of 
over 2 mm. Surface of spine smooth for about one-fifth its length 
from the base; above this it is ornamented by 10 longitudinal rows of 
elongated nodes or granules which are barely connected near the 
Hmooth portion, but which partake more and more of the character 
of nodose ribs toward the distal end; the last one-fifth of the spine 
is ornamented by 5 prominent, slightly nodose ribs; tlie extreme end 
is blunt and rounded ; collar at base only faintly developed. 

Dimensions.-^-ljm^h^ 20 mm. ; diameter, basal end, 2.2 mm. ; distal 
end, 1.1 mm. 

The spines of this species are easily distinguishable from those of 
C. Tnerriamij new species, from the Eocene, by their smaller size, fewer 
but much more prominently nodose longitudinal ribs, and smooth 
basal portion. No complete spine of C merriainl was obtained, so 
that the smooth basal' section may possibly be a characteristic of this 
latter species as well as of C. hranneri. (See note under description 
of C. merriami, p. 359, for a discussion of the zoologic relations of this 
species.) 

Named in honor of Dr. John Casper Branner, professor of geology, 
Stanford University. 



S64 PROCEEDINGS OF THE NATIONAL MUSEUM. 



VOI_ TT 



Type. — External €nold of almost perfect spine, L.S.J.U., No. 1' 
(Locality, No. 109.) 

Horizon. — San Lorenzo formation, Oligocene, upper portion trai • 
tional toward Vaqueros formation, lower Miocene. 

Locality. — Santa Cruz quadrangle, Santa Cruz County, l<x*dl 
No. 109, on Bear Creek, 4 miles above its confluence with the > 
Lorenzo River. (J. F. Newsoni.) 

PELECYPODA. 

Genus NUCULA Lamarck. 

Subgenus AGILA H. and A. Adams. 
NUCULA (ACILA) DALLI, new species. 

Plate XXXIII, flj?. 15. 

Description. — Shell trigonal in outline, nearly as broad as li*. 
large for a member of this genus, sometimes attaining a length of <- 
30 mm., rather compressed, strongly divaricately .sculptured. UniU': 
prominent and turned backward, placed very near the posti-: 
end, which is abruptly truncated and depressed, and forms a straii 
or slightly inwardly curved line from the umbones to the bas^, w 
which it makes a sharp angle of about 90°; base rounded, Ixkhmi.: 
more and more so toward the anterior extremity, which region ♦ 
hibits the sharpest curvature of any on the anterior jKn'tion of \ 
shell; anterior dorsal margin nearly straight for a considerable «. 
tance in front of the umbones; a faint carina extends from the uii. 
to the posterior ventral angle; surface sculptured by nunien' 
rounded, raised, divaricating lines; margins crenulate. Hinge an- 
other members of this genus. 

Dimensions. — Length, 33 mm.; latitude, 28 jnni.; diameter of U 
valves together about 14 mm. 

Notes. — This magnificent species is easily distinguishable from t! 
other west coast forms by its great size, great breadth, and coar^ 
w^ell defined sculpture. In size it approaches the gigantic Acihi ?/// 
hilis Adams and Reeve, from the recent fauna of Japan. 

Named in honor of Dr. William Healev Dall, of the United Star> 
Geological Survey. 

Type.—TAolA of exterior of left valve. Cat. No. 165452, U.S.X.y 
(Locality No. 115.) 

Horizon. — San Lorenzo formation, Oligocene, and possibly al- 
the Monterey shale, middle Miocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz County, localit 
Nos. 100, 101, and 102, on San Lorenzo River, 3, 3J, and 5} milt- 
respectively, above the town of Bovdder Creek; locality No. li} 
Kings Creek, three-eighths mile above its confluence with Saj 
Lorenzo River: localitv No. 104, Boulder Creek, 5> miles above ii 
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confluence with San Lorenzo River; locality No. 107, in small ravine 
otF Boulder Creek, 2i miles north of Eagle Rock; localities Nos. 115, 
IK) and 117, the first two on the headwaters of the South Fork, the 
last on the headwaters of the North Fork, of Waddell Creek, in the 
Big Basin. (R. Arnold, W. R. Hamilton, II. L. Hamilton, etc.) 

• Genus MALLETIA Desmoullns. 

MALLETIA CHEHALISENSIS. new species. 
Plate XXXIII, fT^s. 0. 9a. 

Description. — Shell attaining a length of 25 mm., oval, compressed, 
smooth; umbones rather inconspicuous, slightly anterior to middle, 
turned backward; anterior doi-sal margin sloping straight from 
umbo; anterior extremity regularly rounded; posterior dorsal margin 
straight, depressed immediately in rear of umbones; posterior ex- 
tremity above medial line, more attenuated than the anterior; pos- 
terior portion of base near extremity nearly straight, otherwise 
quite regularly curved. Surface smooth, except for faint concentric 
lines. Hinge consists of a row of sharp teeth flexed toward the umbo 
on each side of a prominent, projecting umbonal pit. Pallial sinus 
large and deep. 

Dimensions, — Length, 7.4 mm.; latitude, 4.5 mm.; diameter of sin- 
gle valv^e, 1.5 mm. 

Notes, — This species is very closely allied to M, gibhsii Dall, 
dredged at U. S. Bureau of Fisheries Station 2860 in 876 fathoms off 
Queen Charlotte Island, but may be distinguished from the latter 
l)y its prominent umbonal pit and straighter posterior dorsal margin. 
The type is a rather undersized specimen, chosen for its perfect state 
of preservation, the species usually attaining a larger size. The 
specimens from the Santa Cruz quadrangle reach a length of over 
12 mm. 

Named for Chehalis County, Washington, where the type was 
found. 

Type.— Cut, No. 105447, U.S.N.M., Porter, Chehalis County, 
Washington. 

Horizon. — San Lorenzo formation, Oligocene (Santa Cruz re- 
gion; Oligocene (Porter, Washington); base of Oligocene-Miocene 
(Washington). 

Localities. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 103, Kings Creek, three-eighths mile above its confluence with 
San Lorenzo River ; locality No. 104, on Boulder Creek, 5 miles north- 
west of its confluence with the San Lorenzo River; locality No. 106, 
on Twobar Creek, 1 mile above its confluence with the San Lorenzo 
River; locality No. 107, small ravine off Boulder Creek, 2 J miles 
north of Eagle Rock (R. Arnold) ; also in basal portion of Oligocene- 
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Miocene series west of Gettysburg and west of Port Crescent, Clallam 
County, and in Kitsap County, opposite Seattle, Washington (R. 
Arnold) ; Oligocene, Porter, Washington (R. Arnold). 

Genus CARDIUM (LinnsBUs) Lamarck. 

CARDIUM COOPERI Gabb. var. LORENZANUM. new variety. 

Plate XXXIII, flg. 6. 

Description. — Shell attaining a length of only about 14 mm.; some- 
what longer than high; end view of both' valves together has a cor- 
date appearance; outline of a single valve subcircular; shell very 
convex, thin; umbo small, prominent, turned slightly forward, pro- 
jecting beyond dorsal margin; dorsal margin straight for short dis- 
tance under umbo, bends off slightly more angularly posteriorly than 
it does anteriorly ; extremities broad and regularly rounded, as is al>o 
the base; surface sculptured by fine incremental lines and by numer- 
ous fine radiating lines, those over the posterior end being larger and 
more prominent than those on the remainder of the shell, and dis- 
tinctly separated from the latter by a faint angle in the surface of the 
shell extending from umbo to posterior ventral margin. Margin 
minutely crenulate. Lunule faint or lacking. 

Dimensions. — Length, 14 mm.; altitude, 12.5 mm.; diameter of 
single valve, 4.5 mm. 

Notes, — Gabb, in the original description « of C , coopevi^wriies that 
no carina or angle separates the two differently sculptured portions 
of the shell. Specimens of C. coo peri from the Eocene of Rose Can- 
yon, north of San Diego, show a faint angle at this point. C, coop- 
en Gabb, var. lorenzanum^ new variety, apparently differs from the 
typical Eocene form in size only, the latter often attaining a leng;th 
of nearly 40 mm., although in the type of the new varietj'^ the lunule 
IS lacking. Other specimens from the same horizon as the latter 
show a faint lunule. The small variety is apparently confined to the 
Oligocene, while the typical form is characteristic of the Eocene. 

7^y^^.._Slightly imperfect right valve, Cat. No. 165444, U.S.N.M. 
(locality No. 40(>3, Porter, Washington.) 

Horizon. — San Lorenzo formation, Oligocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. rlOl, on San Lorenzo River, 3§ miles north of Boulder Creek; 
locality No. 103, on Kings Creek, one-half mile above confluence with 
San Lorenzo River; locality No. 106, on Twobar Creek, seven-eighths 
mile above its confluence with San Lorenzo River; locality No. 107, 
on small ravine off Boulder Creek, 2} miles north of Eagle Rock; 
locality No. 108, beside road on ridge between headwaters of South 
Fork of Waddell Creek, and Boulder Creek, 1 mile north of Eagle 

«ral. Cal., I, I). 172. 
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Rock; locality No. 117, on east branch of North Fork of Waddell 
Creek, Big Basin (R. Arnold). Also at U. S. Geological Survey local- 
ity Nos. 4063 and 4064, Porter, Chehalis County, and locality No. 
4071, Restoration Point, Kitsap County, opposite- Seattle, Washing- 
ton (R. Arnold). 

Genus TELLINA Linnseus. 

TELLINA LORENZOENSIS, new species. 
Plate XXXIII, fig. 1. 

Description. — Shell attaining a length of 40 mm., width a little 
over five-eighths of length, oblong, compressed, slightly inequivalve, 
anterior end evenly rounded, posterior end biangular and narrower 
than anterior; umbo small, central, though sometimes, as in type, 
placed a little in front of middle; sides making an angle of 125° at 
the umbo; anterior dorsal margin very gently curved near umbo, 
becoming rapidly more curved near extremities; ventral dorsal mar- 
gin very gently curved for whole length to upper posterior angle; 
a moderately sharp fold, on which the lines of growth are particu- 
larly prominent, extends from the umbo to the lower posterior angl^ ; 
a faint indication of a reentrant angle often occurs in the margin at 
the end of the fold; base nearly straight, curving quite rapidly at 
ends. Surface sculptured by numerous slightly tmequal concentric 
lines. I^eft valve similar to right except that instead of being very 
slightly flexed upward at the posterior extremity, it is flexed down- 
ward. 

Di?neiwions. — ^Length, 40 mm.; latitude, 26 mm.; diameter single 
valve, 3 mm. 

Xotes, — This species is very closely allied to 1\ rubescens Hanley 
from the recent fauna of the west Mexican coast, but may l)e dis- 
tinguished by its more anterior umbo, slightly sharper posterior 
fold, less sharply angular and usually less flexed posterior extremity, 
and considerabl}^ finer concentric sculpture. 7\ lorenzoensis also re- 
sembles T. ehurnea Ilanley of the Panama fauna, but is smaller and 
has finer sculpture and other minor differences. It is unlike any 
of the other west coast Oligocene and Miocene forms in having a 
more central umbo. Named for the San Lorenzo formation, of 
which it is believed to be characteristic. 

Type, — Mold of right valve, from which specimen figured is the 
cast; Cat. No. 105439, U.S.N.M. (Locality No. 115.) 

Horizon. — San Lorenzo formation, Oligocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 107, on small ravine off Boulder Creek, 2J miles north of 
Eagle Rock (R. Arnold; I. Anderson); locality No. 115, on south- 
east branch of South Fork of Waddell Creek, Big Basin (R. Arnold, 
W. R. Hamilton). 
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GASTEROPODA. 

Genus PLEUROTOMA Lamarck. 

PLEUROTOMA NEWSOMI, new species. 
Plate XXXIII, fig. 2. 

Description, — Shell about 12 mm. in length, spindle-shaped and 
exceedingly slender ; spire very long and apex acute. AATiorls 6, con- 
vex, sharply angulated, the angle carrying a very prominent, rounded 
revolving rib; upper and lower surfaces of whorl concave and lx>r- 
dered by moderately pronounced sutural ridges; body whorl biaiigu- 
lar, each angle carrying a revolving ridge similar to those on upi>er 
whorls, the lower ridge being slightly less prominent than the upper: 
below the lower rib is still a third much smaller one; between and 
below the revolving ridges on the body whorl are several minor raiseii 
revolving lines (3 betw^een the major revolving lines on the type ) : 
faint indications of spiral lines are also visible on the concave sur- 
faces of the upper whorls. Suture distinct. Aperture subovate. 
Canal long, narrow, nearly straight. 

Dimensions. — Length, 12 mm.; latitude, 3.3 mm.; apical angle, IS". 

Notes. — This species is entirely imlike any previously describtHl 
Pleurotoma from the west coast and is characterized by its exceedintr 
slenderness and the prominence of the revolving cord-like ^idg:e^. 
The character of the spiral sculpture, especially of the body whorl, 
reminds one somewhat of Perissolax hlakei Conrad from the Tejon 
(Eocene). Named in honor of Dr. John Flesher Newsoni, of Stan- 
ford University. 

Type.—Cvit. No. 105440, U.S.N.M. (Locality No. 107.) 

Iloj'^lzon. — San Lorenzo formation, OligoceuQ. 

Locality. — Santa Cruz quadrangle, Santa Cruz County, locality No. 
107, in small ravine off Boulder Creek, 2^ miles north of Eagle Rock. 
(R. Arnold, Isaac Anderson.) 

PLEUROTOMA PERISSOLAXOIDES. new species. 
Plate XXXUI, fig. i:{. 

Description. — Shell about 28 mm. in length, fusiform; spire well 
elevated; apex moderately acute; whorls at least 5, very angular with 
an exceedingly prominent revolving "Smooth keel on angle which is 
near base of whorl; upper portion of whorl flat or slightly concave: 
surface ornamented by microscopic revolving striae and numerous fine 
incremental lines which indicate a very deep narrow sulcus in the 
outer lip just above the keel of the whorl; body whorl carrying a 
second keel less prominent than and below the major keel and distant 
from it about one-sixth the length of the body whorl; suture dis- 
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tinct, appressed, and just overlapping the lower keel of the ante- 
cedent whorl ; aperture subpyriform ; canal moderately long, tapering 
quite rapidly forward. 

Dirru'tisionH, — Of type, from which a portion of the spire is re- 
moved, length, 24 mm.; latitude, 13 mm. 

Notes. — The type of this species is a fairly w^ell preserved mold of 
the penultimate and body whorls (locality No. 10 r) ; the figure is of 
a wax cast from the mold ; another s|)ecimen of the same species from 
locality No. .101 retains a portion of the original shell material and 
furnishes the detiviled characters of the external sculpture. P. per- 
h^olaxoides reminds one of the young of the living P. circinata Dall 
from Alaska, but diflFers from the latter in having a minor keel on the 
body whorl. Named for its general resemblance to Perissolax blakei 
Conrad from the Eocene of California. 

Type.— Cat No. 165451, U.S.N.M. (Ix)cality No. 107.) 

Horizon. — San Lorenzo formation, Oligocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 101, on San Lorenzo River about 33 miles above Boulder Creek; 
locality 107, small ravine off Boulder Creek about 2J miles north of 
Eagle Rock. (R. Arnold.) 

PLEUROTOMA SANCTJSCRUCIS, new species. 
Plate XXXIII, fig. 7. 

Descinption. — Shell aliout 18 or 20 mm. in length, broadly fusi- 
form in shape; spire elevated cone-shaped, straight-sided; apex mod- 
erately acute; whorls 6 or more, biangular, tabulated above and be- 
low, near sutiire, which is canal-like and very deeply and prominently 
impressed; upper surface of whorl concave, side flat and sloping ex- 
actly with slope of spire, base flat and its plane practically perpen- 
dicular to the axis of the shell, surface sculptured by minute incre- 
mental lines and 1 or 2 obsolete revolving lines. Canal and aperture 
unknown; sinus as indicated by incremental lines corresponded in 
position to the upper angle of the whorl. 

Dimensions. — Of spire from which canal is lacking, length, 8 mm.; 
latitude, 7 mm. 

Notes. — This peculiar species of which only the type is known is 
easily distinguished by its deep canal-like suture and the shape of the 
whorl the side of which is sloping with the sloj^e of the sides of the 
spire, while the top and bottom are in planes practically perpendicu- 
lar to the axis of the whole spire. Named for the Santa Cruz quad- 
I'angle. 

Type.— Cat No. 165445, U.S.N.M. (Locality No. 108.) 
Horizon. — San Lorenzo formation, Oligocene. 
Proc. N. M. vol. XXXIV— 08 24 
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Locality. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 108, on road between headwaters of Boulder Creek and South 
Fork of Waddell Creek, about a mile north of Eagle Rock. (R, 
Arnold.) 

Genus STREPSIDURA Swainson. 

sAEPSIDURA CALIPORNICA, new H>ecae8. 
Plate XXXIII, fig. 12. 

Description. — Adult shell attaining an altitude of at lea-st 40 mm.. 
broadly fusiform ; spire elevated ; apex acute. Whorls 5 or 6, upinr 
whorls prominently angular, body whorl biangular with a very faint 
suggestion of a third angle below the other two ; posterior margin of 
each whorl appressed against the middle of the antecedent whorl 
covering the lower angle of the latter; upper portion of whorl flat 
or concave, middle of whorl between angles, exceedingly concave: 
angles ornamented by several (13 on body whorl of type) prominent 
sharp nodes which protrude straight out from the Ungle, flexing 
neither backward nor forward, and merge into faint or obsolete 
axial ribs on the body of the whorl; posterior portion of whorl show 
ing a faint sutural carina ; three uppermost whorls less prominently 
nodose but rather more cancellate than the lower ones; surface scnlp 
tured by numerous, sometimes alternating, sometimes subequal, raise^l 
revolving lines; these lines are usually much finer and closer set ou 
the angles than on the body of the whorl ; fine incremental lines; are 
also plainly seen over much of the surface, especially the lower por 
tion of the body whorl, and sometimes irregular lines of interrupted 
growth cross the whorls approximately parallel with the axis of the 
spire. Sutui'e deeply appressed, slightly wavy. Pillar short, basal 
portion turned outwardly with a biangular fold at the base of the 
aperture. Aperture subpyriform. 

Diincndons. — Altitude, 32 mm. ; latitude, 23 mm. ; altitude of body 
whorl, 22 mm. 

Notes. — S. calif ornica is allied to S. oregonensis Dall*" from the 
Eocene of Oregon, but is distinguished from the latter by its some- 
what sharper spire, much more strongly angulated and nodose whorls, 
coarser revolving lines, and less well-defined third angle on the lower 
part of the body whorl. 

Type.—Q\i. No. 105450, IT.S.N.M. 

Horizon. — San Lorenzo formation, Oligocene. 

Localities.— Santa Cruz quadrangle, Santa Cruz County, locality 
No. 103, near mouth of Kings Creek ; locality No. 108, on road near 
divide between headwaters of South Fork of Waddell Creek and 

« Professional I*ai)er No. 51), U. S. Geological Survey, pi. ii, fig. 6. 
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Boulder Creek, and locality No. 117, on the East Fork of the North 
Fork of Waddell Creek, in the Big Basin (R. Arnold) ; also found 
in the Oligocene at Porter, Washington (U. S. Geological Survey, 
locality No. 4063). 

Genus FUSUS Lamarck. 

FUSUS HECOXI, new species. 
Plate XXXIII, fig. 8. 

Description. — Shell about 50 mm. in length, slender, fusiform; apex 
acute. Whorls 6 or 7, moderately angulated, concave above angle, 
slightly convex below; an almost obsolete narrow revolving band 
marks the upper margin of the whorl; 10 regularly rounded slightly 
oblique nodes surmount the angle and become obsolete a short distance 
both above and below it; the obliquity of the nodes is in a direction 
sloping downward toward the left; whole surface sculptured by 
alternating major and minor narrow, raised, revolving lines and oc- 
casionally by obsolete microscopic revolving striae; suture appressed, 
distinct. 

Di7nen8ions. — Of imperfect type, length, 36 mm. ; latitude, 18 mm. ; 
apical angle, 40®. 

Notes, — A large specimen believed to be of this species from locality 
No. 105, on Love Creek, shows 2 instead of 1 minor lines between 
some of the major revolving ones; this large specimen measures 25 
mm. in width. F. hecoxi is closely related to F. sanctwcrvsis^ but 
may be distinguished from the latter by its greater size, relatively 
broader spire, nodose rather than axially ribbed whorls, and by the 
alternating character of its spiral lines. Like F. sanrtacriisis^ F. 
hecoxi is allied to F. genicvlus Conrad from the Oligocene of Oregon, 
but may be distinguished from the last by the greater angularity of 
its whorls, by the concave outline of the upper portion of the whorl, 
by its nodose rather than axially ridged sculpture, and by the coarser 
character of its revolving lines. F, hecoxi also resembles Priscoftisus 
medialis Conrad from Astoria, but is slenderer, has larger, broader 
nodes and much more prominent spiral sculpture. 

Named in honor of Miss Laura J. F. Hecox, United States light- 
house keeper, Santa Cruz, whose collection of specimens and interest 
in natural history has been an inspiration to all who have had the 
pleasure of her acquaintance. 

Type.—C2ii. No. 165446, U.S.N.M. (Locality No. 100.) 

Horizon. — Near base of San Lorenzo shale, Oligocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 100, 3 miles above the town of Boulder Creek on the San Lorenzo 
River; locality No. 103, near mouth of Kings Creek; locality No. 104, 
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5| miles above the town of Boulder Creek on Boulder Creek ; locality 
No. 105, on Love Creek, 2 miles above its confluence with the San 
Lorenzo River. (Ralph Arnold.) 

PUSUS SANCTiECRUCIS, new species. 
^ Plate XXXIII, flg. 3. 

Description.^SheW about 45 mm. in length, slender, fusiform; 
apex acute. Whorls C or 7, convex below, flat to concave above; 
about 12 slightly oblique (sloping downward toward the left), nar- 
row, wave-like ridges extend across each whorl from a short distance 
below the upper margin to the lower margin, l)ecoming liest developd 
on the angle of the whorl ; a flat, narrow, roughened band forms the 
upper margin of the whorl; surface sculptured by numerous fine, 
equal, equidistant, raised spiral lines, most prominent between the 
longitudinal ridges; suture distinct, slightly wavy. Canal long, nar- 
row, bowed slightly outward. 

Dimensions, — I^ength (restored), 44 mm. ; latitude, 12 mm.; length 
of body whorl, 30 mm. 

Notes. — ^This species is characterized by its slender form, long 
slender canal, and the equality of its revolving linens. It resembles 
F. genicvlns Conrad from the Oligocene of Astoria, Oregon, but is 
easily distinguished from the latter by its slenderer form and the 
regularity of its spiral sculpture. F. Ha7wt(vcrncis is distinguishable 
from F. hecoxi by its slenderer form, narrower and relatively longer 
axial varices, and equality of the spiral lines; it comes from a con- 
siderably higher part of the formation than the latter. The plasto- 
type, which is figured, shows the spiral sculpture over only a portion 
of the shell. Named for the Santa Cruz quadrangle. 

Type.—L. S. J. U., No. 1037. (Locality No. 109.) 

Horizon. — San Lorenzo formation, Oligocene, upper portion tran- 
sitional into Miocene. 

Lorality. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 109, Bear Creek, 4 miles above its confluence with San Lorenzo 
River. (J. F. Newsom.) 

Genus LIROFUSUS Conrad. 

LIROPUSUS ASHLEYI, new species. 

Plate XXXIII, flg. 11. 

Desadption. — Shell about 23 mm. in altitude, broadly fusiform: 
spire elevated, apex moderately acute. \Miorls about (>+, ventricoj^o: 
upper whorls biangular; body whorl triangular; a prominent nodo^^t' 
to undulating, squarish, narrow revolving ridge ornaments the lower 
angle, while a much less prominent ridge surmounts the upper; on 



so. 1617. NEW CRETACEOUS AND TERTIARY FOSSILfi— ARNOLD, 373 



the body whorl a third revolving ridge equal in prominence to the 
major ridge marks the third angle, and below this are 8 or 9 minor 
revolving ridges, which become less and le&s prominent toward the 
anterior end of the shell ; a faint carina revolves just below the suture ; 
whole surface marked by fine incremental lines and numerous, micro- 
scopic revolving striee ; on the last and penultimate whorls, are faint 
longitudinal undulations which rise to the prominence of faint nodes 
on the revolving ridges; suture appressed, distinct; canal quite short 
and rather narrow, curved slightly outward ; aperture pyriform. 

Dimensions. — Of type, from which canal is broken, length, 12 mm. ; 
latitude, 12 mm. 

Notes. — This species is quite unlike any other Fnsns from the west 
coast, but is aparently allied to Lirofusus thoracius Conrad from the 
Claiborne Eocene. It is less tabulated than the latter, however, and 
has a much shorter canal and less prominent axial sculpture. 

Named in honor of Dr. George Hall Ashley, of the United States 
Geological Survey, one of the pioneer paleontologists to investigate 
the Santa Cruz region. 

Type.— Ceit No. 165449, U.S.N.M. (Locality No. 100.) 

Horizon. — San Lorenzo formation, Oligocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz C/Ounty, locality 
No. 100, San Lorenzo River, 3 miles above the town of Boulder Creek; 
locality No. 107, small ravine 2^ miles north of Eagle Rock ; locality 
No. 108, on road on divide between headwaters of South Fork of Wad- 
dell and Boulder creeks; locality No. 110, Two Bar Creek, li miles 
up from mouth; locality No. 115, South Fork of Waddell Creek, IJ 
miles southwest of Eagle Rock ; locality No. 117, North Fork of Wad- 
dell Creek, 35 miles west-northwest of Eagle Rock. (R. Arnold, W. 
R. Hamilton, and others.) 

Genus TURCICULA Dall. 

TURCICULA SANTACRUZANA. new species. 
Plate XXXIII, fig. 4. 

Description. — Shell turbinated, solid, averaging about 35 mm. in 
altitude; spire considerably elevated; apex only moderately acute; 
suture deeply impressed, distinct ; whorls 5, quite convex, biangular, 
upper angle about middle of whorl, lower one-half way between upper 
one and base; surface above upper angle gently sloping, flat to 
slightly concave; surface between angles and between lower angle 
and suture decidedly concave; the upper angle is ornamented by 
al)out 18 low but distinct rounded nodes, while the lower angle and 
a slightly raised sutural ridge at the upper margin of the whorl each 
carry twice as many but slightly less prominent nodes; a faint ob- 



874 PROCEEDINGS OF THE NA TIONAL MUSEUM, vol. xxxn. 



liquely sloping ridge parallel with the incremental sculpture often 
connects the alternate nodes on the sutural ridge with the nodes on 
the upper angle; between the lower angle and the umbilical region 
on the body whorl are 6 or 7 revolving ridges, the first and the most 
prominent, slightly tuberculated, the others diminishing in import- 
ance and nodosity and in distance apart as the umbilical region is 
approached ; the surface of all the whorls is crossed by numerous fine 
incremental lines which slope downw.ard and backward from the 
upper margin, at an angle deflecting about 25° from the vertical; 
aperture subcircular; lip simple; character of shell material, nacre- 
ous, over which in tlie well-preserved fragments is a horny epidermis 
in which the nodes of the underlying layer are somewhat exaggerated. 

Dhnensions. — ^Of type (restored), altitude, 35 mm.; latitude, 3.") 
mm. ; apical angle between 85° and 90°. 

Notes, — This magnificent species is apparently the precursor of 
T, hairdii Dall, now found living off the California coast ; it differs 
from the latter in its more angular whorl and more tabulate, upper 
portion of the whorl, in its less conspicuous nodes on the sutural 
carina, in its stronger revolving basal ridges, and in minor points in 
the secondary sculpture. T. sanfacniznna is much smaller and rela- 
atively shorter than T, columhiana Dall from the Eocene of Rock 
Creek, Columbia County, Oregon, and has an entirely different 
arrangement of the nodes and revolving ridges than the latter. 

Named for the Santa Cruz quadrangle, in which it has so far only 
been found. 

Type. — Slightly decollete specimen, Cat. No. 105,442; U.S.N.M. 
(Locality No. 100.) 

Horizon, — San Lorenzo formation, Oligocene. 

Localities. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 100, on San Lorenzo River, 3 miles above the town of Boulder 
Creek, abundant ; locality No. 102, San I^renzo River, 5 J miles north 
of Boulder (^reek. (R. Arnold, R. Anderson.) 

Genus ARCHITECTONICA Bolten. 

ARCHITECTONICA LORENZOENSIS. new species. 
Plate XXXIII, ftp. 10. 

Description. — Shell spiral, conical, depressed, attaining a diameter 
of 20 mm. ; spire low, whorls 5 or 0, quite evenly but moderately con- 
vex ; suture deeply impressed. Upper w-horls ornamented by 3 raised 
spiral lines; body whorl biangular, the two angles being close to- 
gether and each bearing a rounded revolving rib; upper surface of 
body whorl bearing an impressed groove near the suture and between 
this and the periphery 2 quite prominent raised lines and 1 or more 
subsidiary revolving stria*; base very slightly convex, carrying a 
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crenulated revolving rib adjacent to umbilicus, 1 or 2 incised grooves 
outside of this and finally 2 or 3 revolving raised lines toward the 
periphery; whole surface of whorls ornamented by numerous sharp, 
subequal, incremental lines which slope obliquely downward and 
backward from the upper margin. Umbilicus wide, spiral, and mar- 
gins crenulated by rib previously mentioned ; aperture subquadrate ; 
lip simple. 

Dimen^ionH. — Of type, imperfect specimen, approximate, altitude, 
8 mm. ; latitude, 19 mm. - 

Notes,— Thx^ beautiful species, of which a rather imperfect mold 
is the type, has so far been found only at locality No. 107. All of 
the specimens figured are w^ax casts from molds in the soft sandstone 
matrix. A. loremoensiH is allied to A. homii Gabb from the'Tejon 
(Eocene), from which it differs by its larger size and spirally sculp- 
tured upper surfaces of the whorls, and also to A, hlanda Dall from 
the Eocene of Fall Creek, Oregon, from which it differs by having 
raised spiral lines near the periphery, rather than an entire spiral 
sculpture of impressed grooves. 

Named for the San Lorenzo formation, of which it is believed to 
be characteristic. 

7y^^._Iniperfect mold. Cat. No. 1G5448, U.S.N.M. 

Horizon. — San Lorenzo formation, Oligocene. 

Locality, — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 107, on smalf ravine off Boulder Creek, 2J miles north of Eagle 
Rock. (R. Arnold, I. Anderson.) ^ 

VAQIEROS (liOWER MIOCENE) SPECIES. 

PELECYPODA. 

Genus LEDA Schumacher. 

LEDA CAHILLENSIS. new species. 
Plate XXXIV, Og. 9. 

Description. — Shell attaining a length of only G or 7 mm., width 
about seven-ninths of length, oval, rounded in front, attenuate be- 
hind; well inflated, margin smooth; umbo small, subcentral, turned 
backward; anterior dorsal margin nearly straight, sloping steeply 
from umbo; anterior extremity regularly rounded; posterior dorsal 
margin concave, prominently excavated behind umbo; posterior ex- 
tremity very attenuate; surface sculptured by numerous, equal, 
rounded concentric ribs, separated by moderately wide impressed 
lines; a trace of a poorly developed carina extending from the umbo 
to the posterior extremity is discernible in the type. 

Dimensions, — ^Length, 6.5 mm.; latitude, 4.8 mm.; diameter of 
single valve, 1.9 mm. 
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Notes. — This gibbous little Leda is easily distinguished from asso- 
ciated fossil forms by its small size, great convexity, broad outline, 
sharply attenuate posterior extremity, excavated margin posterior to 
umbo, and rather coarse sculpture. It resembles L. acuta Conrad 
(recent) in size* but is relatively broader and more excavated behirul. 
Distinguishable from the closely allied L. taphria Dall by niudi 
smaller size, more excavated doi-sal posterior margin, and finer con- 
centric sculpture. 

Named for Cahill Ridge, west of Redwood City, on the flanks of 
which is the type-locality. 

Type.~\u. S. J. U., No. 1065. (Locality No. 57.) 

Horizon. — Vaqueros formation, Lower Miocene. 

Locality. — Santa Cruz quadrangle, San Mateo County, locality 
No. 57, on road to Kings Mountain House, 2 miles west of Woodsiile, 
in rather coarse, brownish-yellow sandstone. (W. A. Williams,) 

Genus YOLDIA Moller. 

VOLDIA SUBMONTEREYBNSIS. new species. 
Plate XXXIV. Hg. 8. 

Description. — Shell attaining a length of 32 mm., width about two- 
thirds of length, oblong, rounded in front, somewhat attenuate*!, 
angular, and slightly gaping behind, compressed; margin smooth: 
umbo central; anterior dorsal margin nearly straight, anterior ex- 
tremity broad and evenly rounded ; posterior dorsal margin concave, 
curving upward at posterior extremity, but not prominently exca- 
vated immediately in rear of umbo; basal margin curving up sharply 
behind and meeting dorsal margin in a right angle, although the ex- 
treme end is slightly posterior to the angle; a faint carina, separate.1 
from dorsal margin by impressed line or lunule, extends from iiinU' 
to posterior extremity; surface sculptured by numerous regular, nar- 
row, incremental lamella% which are abruptly truncated on the edsj»' 
toward the umbo, slope off gently on the side toward the periphery, 
and become narrower posteriorly. 

Dim^'/nHioua. — length, 32 mm.; latitude, 21 mm.; diameter of singl* 
valve, 2.5 mm.; umbo to anterior extremity, 17 mm. (53 per vevA 
of longtitude). 

Notes. — This species is characterized by its size, the central j><»i 
tion of the umbones, rather broad, slightly rounded, gaping posterior 
extremity and regular concentric lamellae. It is closely allied to Z,# J 
whitmani DaU (possibly a Yohlia) from the Miocene of Oregon, h\\\ 
differs frogi it in being less attenuate posteriorly and broader in out 
line; the excavation l)ehind the umbo in the latter is also more pn> 
nouDced than in Y. suhmontercycnsM, It is smaller and less at ten u 
ated posteriorly than Y. oregona Shumard; is much smaller ani 
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much longer, but narrower posteriorly, than Y, cooperi Gabb from 
the Pliocene to Recent fauna ; and is much larger, broader and more 
closely sculptured than Y, impi^easa Conrad from the Oligocene and 
Miocene. Distinguished from Y. supramontereyensis, new species, 
which occurs in the Miocene above the Monterey, by its shorter and 
broader posterior end. 

Name derived from its stratigraphic position in the lower Miocene 
below the Monterey (middle Miocene) formation. 

Type.— Csit No. 165459, U.S.N.M. (Locality 35.) 

Horizon. — Vaqueros formation, lower Miocene. 

Localities, — Santa Cruz quadrangle, San Mateo County, localities 
Nos. 1 and 2, on hill and beside road, respectively, three-fourths 
mile northeast of north end of Searsville Lake (R. Arnold) ; locality 
No. 35, on San Francisquito Creek, just below dam, IJ miles south- 
west of Stanford University (R. Arnold; Fay). 

Genus GLYCYMERIS Da Costa. 

GLYCYMERIS BRANNERI, new species. 
Plate XXXI V, fig. 1. 

DeacHption. — Shell averaging nearly 70 mm. in length, about as 
wide as long, suborbicular, equivalve, bilaterally unsymmetrical, con- 
siderably convex for one of this genus, thick and heavy ; umbo some- 
w^hat anterior to center, protruding beyond hinge line and turned 
slightly toward the front; anterior dorsal margin straight, sloping 
steeply from umbo; anterior extremity quite sharply rounded, and 
located above center line of shell ; posterior dorsal margin straight, 
sloping less steeply than anterior; posterior extremity protruding 
obliquely downw^ard and backward, regularly rounded, located below 
center line of shell ; posterior dorsal and ventral margins join in a 
faintly defined angle considerably above and in front of the extreme 
end of the shell. Surface sculptured by numerous flat to concave- 
topped, close-set, radiating ribs (about 55 discernible in the type), 
relatively much broader toward the middle of the shell and becoming 
narrower and less well defined toward either end ; in the later stages 
of growth a raised beaded intercalary line occupies the interspace 
and (in the tyj:)e) rises above the level of the ribs; prominent incre- 
mental lamellae cross the ribs, bowing convexly upward toward the 
umbo; they are straight on the sides and across the top of the ribs, 
and become less prominent and more closely set toward the periphery 
in the adult shell. Hinge w4th 5 or 6 boomerang-shape^ teeth, with 
angle toward the umbo, on either side of a centrally divaricately 
striated broad ligamental area; the teeth in the young form a semi- 
circle below and extending on either side beyond the ligamental area, 
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but in the later stages of growth the centrally situated teeth are 
obliterated by encroachment of the ligament. Interior unknown, but 
interior of margins appear to be smooth. 

Dimensions. — ^Length, G2 mm. ; latitude, G2 mm. ; diameter of single 
valve, 23 mm. 

Azotes. — This magnificent species is apparently one of the largest 
of the west coast forms, equaling in size but not in convexity the Cre- 
taceous Glycymeiis veatehii Gabb and its Eocene variety G. reatrhH 
major Stanton. It also lacks the prominent groove which sepa- 
rates the dorsal posterior angle from the rest of the shell in the earlier 
forms. It is distinguishable from Glycym^ris gahhi Dall from Coos 
Bay, Oregon, the next largest Miocene species, by its unsymmetrical 
outline, its much greater size, relatively greater convexity, closer set 
ribs, and peculiar wavy incremental sculpture. The species is be- 
lieved to be characteristic of the Vaqueros formation (lower Miocene). 

Named in honor of Dr. John Casper Branner, professor of geolog}'. 
Inland Stanford Junior University. 

Type.—L^it valve, Cat. No. 165455, U.S.N.M. (Locality No. 12.) 

Horizon. — Vaqueros formation, lower Miocene. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 12, Mindego Creek, 1 mile above its confluence with Alpine Creek. 
(R. Arnold, H. Holly, L. C. Mills.) 

Genus CARDIUM (Linnaeus) Lamarck. 

Subgrenns TBACHYCABDIXm Morch. 
CARDIUM (TRACHYCARDIUM) VAQUBROSENSIS. new species. 

Plate XXXIV, fig. 3. 

Descj'iption. — Shell attaining a length of over 100 mm., nearly as 
high as long, subcircular in outline, very convex, quite thick; umbo 
prominent, protruding above hinge-line, subcentral, turned slightly 
toward anterior extremity; anterior extremity regularly rounded, 
posterior one somewhat flattened, forming two faint angles, the lower 
one of which is connected with the umbo by quite a pronounced angle 
in the surface of the shell, upper angle about two-fifths length of shell 
from the umbo. Sculpture consists of about 34 tall, squarish ribs 
separated by deep channeled interspaces about equal in width to the 
ribs ; the ribs become less and less conspicuous toward the ends of the 
shell; incremental sculpture well developed, and making a convex 
bow upward toward the umbo on top of each rib. Hinge and interior 
probably similar to C. quadrigenarium. 

Dimensions. — Length, 05 liim. ; altitude, GO mm. ; diameter of single 
valve, 29 mm. 

Notes. — This species is doubtless the precursor of C. quadrigen- 
aritim Conrad, from the Pleistocene and Recent fauna, but differs 
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from the latter in being bilaterally more symmetrical on account of 
being less produced in the ventro-posterior region, having only about 
three- fourths as many ribs (34 instead of about 45), having narrower, 
steeper sided ribs and a more prominent angle extending from umbo 
to posterior extremity. It differs from (\ qiiadrigenarinm Conrad, 
var. femandoensis Arnold, from the lower Pliocene, by being much 
larger, more convex, having more prominent umbones, and having 
fewer, wader, deeper, steeper-sided interspaces. Named for the 
Vaqueros formation, of which it is believed to be characteristic. 

7'ype, — Imperfect right valve. Cat. No. 165457, U.S.N.M. (Local- 
ity No. 12.) 

Horizon. — ^Vaqueros formation, lower Miocene. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 12, Mindego Creek, 1 mile above its confluence with Alpine 
Creek. (R. Arnold, H. H. Holly, L. C. Mills.) 

GASTEROPODA. 

Genus AGASOMA Gabb. 

AGASOMA SANTACRUZANA. new species. 
Plate XXXIV, flg. 7. 

Description. — Shell attaining a length of at least 40 mm., pyriform ; 
spire short and small compared wnth body whorl, consisting of 4 to 5 
whorls; upper whorls convex, minutely cancellated by about 4 spiral 
and numerous less prominent axial, sharp, raised lines; body whorl 
surmounted by a prominent outwardly expanding carina carrying 14 
or 15 unequal, irregularly placed, rounded, raised tubercles; between 
the carina and the suture there is an irregular cord-like sutural ridge 
the plications of which are smooth except for microscopic incremental 
lines; whole surface of body whorl sculptured by numerous fine raised 
lines which usually alternate in size and increase in prominence 
toward the base; occasional lines of interrupted growth and numer- 
ous very fine incremental lines also cross the body whorl. Aperture 
pyriform; canal narrow; lip simple. 

Dimensions. — Of type from which portion of canal is missing, 
length, 26 mm.; latitude, 17.5 mm. 

Notes. — This species is allied to Agasoma harkerianum Cooper,** 
Agasoma gravida (Gabb), and Agasoma sinuata (Gabb), the first 
two from the Vaqueros (lower Miocene), the last from the upper 
Miocene of Walnut Creek, Contra Costa County. It differs from the 
fii'st in having a lower spire, a broader but less sharply nodose carina 
on body whorl, and in lacking the prominent nodose angles on the 
middle of the body whorl; it differs from the second in having a 

«Bun. CaUfornia State Min. Bur., No. 4, p. 53, pi. v, flg. 03, 1804. 
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lower spire and in having a carinated body whorl, but no angles on 
body whorl; it diflFers from the last in l)eing much broader and in 
having less prominently sculptured upper whorls, although it re- 
sembles the last in the prominence, width, and general character of 
its carina. Poorly preserved specimens from locality 12, which have 
been assigned to A. santacruzana^ show faint indications of two or 
three rather prominent raised lines on the Ixxly whorl, somewhat 
similar to but very much less prominent than the nodose revolvhitr 
ridges on the middle of the body whorl in .1. harkerianum OwptM. 
With the exception of A. Hinuata Gabb and ^1. Mfanfordiftsls, new 
species, which occur in the upj^er Miocene, all of the meml)ei>; of thi^ 
genus on the west coast are believed to be confined^ to the lower 
Miocene or "Agasoma zone " of Merriam.* 

Named for the Santa Cruz quadrangle. 

Type. — Slightly imperfect young specimen, L. S. J. U., No. 107J. 
(Locality No. 1.) 

HoHzon. — Vaqueros formation, lower MiAcene. 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 1, on hill north of road, one-half mile north-northeast of the north 
end of Searsville Lake; locality No. 12, Mindego Creek, 1 mile alK)ve 
its confluence with Alpuie Creek (R. Arnold) ; also found at U. ^^. 
Geological Survey locality No. 4681, 10 miles north of CoalingjK 
Fresno County. (R. Arnold, Jas. H. Pierce.) 

MONTEREY (MIDDLE MIOCENE) SPECIES. 

PELECYPODA. 

Genus VENERICARDIA Lamarck. 

VENERICARDIA MONTEREVANA, new species. 

Plate XXXV, fip. 4. 

Description. — Adult shell attaining a length of at least 10 mm., 
width about three-fourths of length, suboval in outline, compresscHl: 
umbones near anterior extremity, small, turned toward the front: 
anterior extremity short, regularly rounded; posterior extremity long, 
obliquely projected l)elow, quite sharply rounded; surface sculptured 
by about 22 moderately broad radiating ribs and numerous subequallv 
spaced concentric lines, radiating and concentric systems together 
giving a cancellate appearance. 

Dimermons. — Length, 10 mm.; altitude, 7 mm.; diameter, 1 valve, 
1-|- mm. 

Notes. — This species is probably allied to F. harbarensis Stearns 
and V. ventricosa Gould. It has more anterior uml)ones and has nioiv 
numerous ribs (22 instead of 18) than the former, and is much flatter 

«Bun. Dept. Geol., Uuiv. of CaUfornia, III, IIKM, i). 377 H Hcq. 
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than the latter ; its concentric sculpture is also more prominent than 
that in either of the recent species. Owing to the distortion of all the 
specimens of V. niontereyana it is impossible to say with certainty 
just what its original outline was, but it is believed to have been about 
as shown in the figured type. 

Type.— Cdit No. 105404, U.S.N.M. 

Horizon, — ^Monterey shale, middle Miocene. 

Locality. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 121, on Newell Creek, 1^ miles north of its confluence with San 
Lorenzo Iliver. (J. F. Newsom, R. Arnold.) 

Genus MACTRA Linnaeus. 

MACTRA MONTEREYANA. new species. 
Plate XXXV, fig. 2. 

Description. — Shell attaining a length of at least 30 mm., width a 
little more than one-haW length, subtrigonal, compressed, subequi- 
valve, inequilateral; umbones a little behind middle, small, turned 
slightly forward; anterior margin considerably longer than poste- 
rior; very gently convex; anterior extremity quite sharply angulated 
below; a faintly developed carina or angle, most prominent near 
iimlx), extends f roili the latter to the anterior extremity ; base only very 
•rently rounded ; posterior dorsal margin nearly straight, sloping only 
moderately steeply, posterior extremity regularly rounded and situ- 
ated nearly midway between base and umbo; surface sculptured by 
numerous fine incremental lines and numerous obsolete short undu- 
lations. 

Dimensions. — Length, 31 mm.; latitude, 18 mm.; diameter single 
valve, 2-f- nim. ; angle between dorsal margins, 130°. 

Notes. — This species may be distinguished from all others of the 
same genus from the west coast by its great relative length and long, 
attenuated anterior extremity. It is very closely allied to M. dolabri- 
foi*m\s Conrad of the recent Lower California fauna, but may be dis- 
t inguished from the latter by its relatively greater length, less steeply 
sloping posterior dorsal margin, more central posterior extremity, 
:»nd more attenuated anterior end. Considering the fact that all of 
the specimens of J/, montereyana so far examined have been sub- 
jected to at least slight deformation by stresses within the containing 
shales, the separation of J/, montereyana from M. dolabriformis is 
attended with some uncertainty. 

Type.— Cat No. 105403, U.S.N.M. 

Horizon. — Monterey shale, middle Miocene. 

Locality. — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 122, on Ijove Creek, 1 mile above its confluence with San Lorenzo 
Kiver. (J. F. Newsom, R. Arnold.) 
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UPPER MIOCENE SPECIES. 

PELECYPODA. 

Genus YOLDIA, Moller. 

YOLDIA SUPRAMONTEREYENSIS. new species. 
Plate XXXV, fig. 9. 

Description, — Shell attaining a length of 32 mm., width about two- 
thirds length, oblong, rounded in front, somewhat attenuated, angular 
and slightly gaping behind, compressed; margin smooth; umbo not 
prominent, curving baclovard, anterior, being about 48 per cent of 
the length of the shell from the exterior extremity; anterior dorsal 
margin slightly convex, anterior extremity quite evenly rounded; 
posterior dorsal margin slightly concave and turned up at the extrem- 
ity, meeting the ventral margin in a right angle slightly above and 
anterior to the curved extremity ; a very faint carina, separated from 
the dorsal margin by a faint groove, extends from the umbo to the 
posterior extremity. Surface sculptured by numerous, regular, nar- 
row, incremental lamella;, as in Y. submontereyensis^ new species. 
Hinge and teeth similar in a general way to Y. cooperi. (See note 
following description of Y. suhmofitereyensis, p. 376.) 

Dimensions. — I^ength, 37 mm.; latitude, 20.2 mm.; umbo to ante- 
rior extremity, 18 mm. (48 per cent of length). 

Notes. — This species is characterized by its long posterior extremity, 
which has a relatively greater length than that of any of the other 
west coast species. Y. sifpramonterei/ensis is closely allied to 1'. 
suirnontcreycnsis, new species from the lower Miocene, but is easily 
distinguishable by its long posterior extremity. 

Name derived from its stratigraphic position in the upi)er Miocene 
above the Monterey (middle Miocene) formation. Tliis species oc- 
curs in the bed overlying the basalt flow near Stanford University. 

7^y/>e?.— L.S.J.U., No. 10G7. (Locality No. 4.) 

Ilorlzan, — Upper Miocene. 

Localities. — Santa Cruz quadrangle, Santa Clara County, locality 
No. 4, in " Tusk Gully " near road, 2 J miles south of Mayfield ; local- 
ity No. 42, on west face of hill facing road, one-half mile west of 
locality No. 4. (R. Arnold.) 

Genus PERIPLOMA Schumacher. 

PERIPLOMA SANCT^CRUCIS, new species. 
Plate XXXV, flg. 8. 

Description. — Shell attaining a •length of 40 mm., width nearly 
five-eighths of length, oblong, inequivalve, inequilateral, anterior end 
rounded, posterior shorter and more contracted ; right valve gibbous. 
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left only slightly convex; shell material somewhat nacreous, this 
character persisting in the type of the species ; beaks small, bent only 
.slightly toward the posterior extremity ; anterior dorsal margin nearly 
parallel with base, rounds off gradually into anterior extremity ; pos- 
terior dorsal margin straight, forming an angle of about 140° with 
the anterior margin; posterior extremity somewhat angularly trun- 
cated. An internal rib extends from umbo to posterior ventral angle, 
this rib being reflected as a groove in that portion of the type speci- 
men which is preserved as a cast. A peculiar substratum of the shell 
is rather minutely radially striated, and this radiation is exaggerated 
by erosion on the type. Surface sculptured by numerous unequal 
but faint concentric undulations and fine incremental lines. Hinge 
similar to P. argentaria Conrad. 

DiTnenst&n^. — Length, 40 mm. ; anterior extremity to beak, 25 mm. ; 
latitude, 24 mm. ; diameter, right valve, 7 mm. ; left valve, 5 mm. 

Notes. — This species is closely allied to P. argentaria Conrad, from 
the recent fauna of California, and is probably the latter's precursor. 
It is narrower and much more produced posteriorly, has the umbo 
less prominently bent toward the rear, and apparently has the radial 
striations in the substratum of the shell better developed than does 
P. argentaria. 

Named for the Santa Cruz quadrangle. 

Type.—L. S. J. U., No. 1074. 

Horizon, — Probable equivalent of Merriam's " Contra Costa Mio- 
cene," basal upper Miocene. 

Localities. — Santa Cruz quadrangle, Santa Clara County, locality 
No. 42, in soft sandstone on hill on the east side of Madera Creek, 
2^ miles southwest of Mayfield. (R. Arnold, J. C. Branner.) 

GASTEROPODA. 

Genus FUSUS Lamarck. 

Subgenus FKISCOFITSUS Conrad. 

FUSUS (PRISCOFUSUS?) STANFORDENSIS, new species. 

Plate XXXV, fig. 7. 

Description. — Shell attaining a length of 45 mm., rather broadly 
fusiform; apex acute; whorls 5 or more, regularly and prominently 
convex ; upj)er whorls obsoletely spirally striate ; sutural riblet at the 
upper margin of the whorl well developed; body whorl plump, 
faintly angulated in middle, spirally sculptured by numerous (8 or 9 
above angle) revolving major ribs, between each pair of which is a 
lesser rib; about 16 or 18 very faint varices cross the whorl and rise 
to faint nodes on the angle; surface sculptured also by fine incre- 
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mental lines; suture distinct, wavy. Aperture broadly ovate; canal 
moderately narrow, rather short, straight. 
Dimensions. — Length, 40 mm. ; latitude, 25 mm. ; apical angle alwiit 

Notes. — This species is distinguished from other menil)ers of the 
genus in associated formations by its broad form. In general outline 
it resembles Priscofusus rorpulentus Conrad from the Oligocene- 
Miocene of Astoria, Oregon, but has more regularly rounded, les> 
angulated whorls and apparently more prominent spiral sculpture. 

Type. — A well-preserved cast in soft sandstone, L. S. J. U., No. 

1081. 

IIoHzon. — Upper Miocene, above basalt flow. 

Locality. — Santa Cruz quadrangle, Santa Clara County, locality 
No. 42, near Frenchman's Tower, on hill between Tusk Ciully and 
Madera Creek, 2^ miles south-southwest of Mayfield. (J. C. Braimer. 
R. Arnold.) 

Genus AGASOMA Gabb. 

AGASOMA STANFORDENSIS, new species. 
Piatt* XXXV, fif?. 5. 

Description. — Shell attaining a length of at least 00 mm., broadly 
pear-shaped, body whorl large as compared with the spire, whicrh i> 
depressed -con i ca 1 ; whorls 4, convex, the three upper ones almost en- 
veloped; exposed portion of the upi>er whorls spirally sculptured: 
body whorl large, plump, biangular; surface between angle and up|)«^r 
suture convex, sloping at angle of about 30° ; sides nearly flat ; upixr 
angle ornamented by about 10 unequally spaced unequal axially 
elongated nodes; lower angle similarly sculptured except that thi» 
nodes are weaker but considerably longer and become obsolete only 
a short distance l)elow the middle of the space between the two 
angles; spiral sculpture consists of about 11 or 12 quite prominent, 
widely and almost equally spaced wide raised lines, in the spaces 1 be- 
tween which are several alternating raised lines of less importamv: 
suture appressed, distinct. Aperture subovate; lips simple; canal 
moderately long and recurved. 

Dirfiensions. — Of type from which the canal has been broken, 
length, 55 mm. ; latitude, 50 mm. ; apical angle about 106° ; spin», 
5+ mm. 

Notes. — This species is closely allied to and probably the dinni 
descendant of A. kemianum Cooper from the Vaqueros or lower 
Miocene formation. It may be distinguished from the latter by it-^ 
usually much larger size, wider and more sloping space between 
suture and upper angle, and less prominent but longer nodes on the 
lower angle. The details of spiral sculpture are quite similar on tlir 
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two species, but coarser in A, stanfordensis. Both the type and the 
fossil from San Diego, which may be the same species, the only two 
specimens extant, are casts; details of the sculpture are therefore 
unobtainable at present. 

Type. — Internal cast, lacking canal ; L. S. J. U., No. 1087, locality 
No. 4. 

Horizon. — Miocene above and later than the basalt flow ; this hori- 
zon believed to be the equivalent of the " Contra Costa County Mio- 
cene'' of Merriam, which is above the Monterey (middle Miocene). 

Localities. — Santa Cruz quadrangle, Santa Clara County, locality 
No. 4, in ravine beside county road, 2 J miles south of Mayfield (R. 
Arnold);? also found in the San Diego formation, lower Pliocene, on 
mission grade midway between the head of Sixth street and the old 
County Hospital at San Diego (Mrs. Kate Stephens). 

PURISIMA AND MERCED (UPPER MIOCENE AND PLIOCENE) SPECIES. 

GASTEROPODA. 

Genus FUSUS Lamarck. 

Subgenus BUCCIHOFUBUS Conrad. 
FUSUS (BUCCINOFUSUS) PORTOLAENSI8. ttcw species. 

Plate XXXVII, fig. 8. 

Description. — Shell attaining a length of at least 60 mm., fusiform, 
moderately slender; apex acute, whorls 7 or more, very convex, 
slightly compressed above near suture ; nuclear whorls unknown ; the 
next four crossed by 9 very broad, prominent, rounded varices ex- 
tending from lower suture to upper revolving sutural ridge; inter- 
space between varices deep and V-shaped; about 8 sharply defined, 
rounded, revolving ribs (between each pair of which on the lower 
whorls is often a small intercalary) occur on each whorl in addition 
to the sutural rib which is more prominent then the others; whole 
surface crossed by numerous small incremental lines; body whorl 
quite regularly convex, projected into a long, slightly outward-curv- 
ing piUar ; varices obsolete, or nearly so, on the body whorl, and also 
on the penultimate whorl on the larger specimens, as in F. harharen- 
Hfs Trask ; suture distinct, wavy. Aperture elongate-elliptical ; outer 
lip internally striate; inner lip smooth gently concave; canal rather 
long, narrow, curved outward toward anterior extremity. 

Dimensions. — ^Length, 62 mm. ; latitude, 31 mm. ; longitude of body 
whorl, 44 mm. ; longitude aperture and canal, 34 mm. ; apical angle 
about 49°. 

Notes. — This species, which is very abundant at the Portola local- 
ity, is quite closely related to F. {Bucdnofusus) coosensis Dall, from 
Proc. N. M. vol. XXXIV— 08 25 
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the Empire beds (upper Miocene) of Coos Bay, Oregon, but may be 
distinguished from the latter by its smaller size, less prominently 
posteriorly angulated whorls, much broader axial varices, more regu- 
lar spiral sculpture, which consists of 9 major ribs covering the whole 
whorl instead of 9 more or less irregular ribs which extend only to 
the angle and are then replaced by obsolete spiral striae on the upper 
part of the whorl ; sutural riblet also better defined in F, portolaemh. 
F, portolaensis diflFers from F. arnoldi Cossmann, 1903, (+ rugosvi 
Trask, 1855, not of Lamarck) , F. robustua Trask, F. kohelti Dall and 
other late Tertiary or Quaternary species from the west coast by its 
much broader, rounded spiral lines and less rugose incremental 
sculpture. 

Named for the village of Portola, near which the species is found 
abundantly. 

Typc—Qfit. No. 165473, U.S.N.M. (U.S.G.S. locality No. 4665.) 

Horizon. — Purisima formation (upper Miocene portion). 

Localities. — Santa Cruz quadrangle, San Mateo County, locality 
No. 6, on Sausal Creek, one-half mile southwest of Portola (J. P. 
Smith, R. Arnold, and others) ; also occurs at about the same horizon 
at several localities in eastern Monterey County and western Fresno 
County (Homer Hamlin, 11. Arnold) ; type-locality, U. S- Geological 
Survey No. 4635, Etchegoin (upper Miocene or lower Pliocene) 
formation, White Creek, 19 miles northwest of Coalinga, Fresno 
County. 

Genus CHRYSODOMUS Swainson. 

CHRYSODOMUS STANTONI. new species. 
Plate XXX VI I, fig. 4. 

Description. — Shell often attaining a length of 100 mm.*, broadly 
fusiform, moderately thin ; spire well elevated ; apex acute. Wliorls ') 
or G ; nuclear whorls unloiown ; others tabulate and sharply angulated 
about one-third the width of the whorl from the posterior margin; 
surface of whorls below angle, slightly convex, nearly vertical, orna- 
mented by several wide spaced obsolete revolving ribs which are elost'r 
set and slightly better developed toward the base of the body whorl; 
revolving table convex, sloping at about 30° from the horizontal 
bounded by two raised lines or narrow ridges, the one nearest the 
suture being the more prominent and separated from the latter bv a 
deep channeled sutural groove; whole surface ornamented by faint 
superficial revolving lines and by numerous fine incremental lines 
which extend posteriorly from the suture across the revolving table 
and then descend vertically to the suture below. Aperture broadly 
ovate, narrowing in front to a moderately broad, short canal which 
is equal in length to about one-fourth the length of the aperture, 
is almost as wide as long, and has a concave extremity which is 
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slightly reflexed; outer lip simple; inner lip smooth; pillar narrow, 
slightly twisted, very feebly plaited externally, and sculptured by 
broadly waved incremental lines. 

Dimensions. — T^ength (of slightly decollete type), 90 mm.; lati- 
tude, 45 mm. ; length body whorl, 62 mm. ; length aperture, 44 mm. ; 
length canal, 11 mm. ; latitude canal, 8.5 mm. 

Xotes. — ^This beautiful species is characterized by its peculiarly 
tabulated whorls, deep channeled sutural groove, and obsolete spiral 
sculpture. It bears a striking resemblance to Aneistrolepis magnus 
Dall, from the recent fauna of the north Pacific, but may be distin- 
guished from the latter by its much longer, narrower canal. 

C, stantoni is quite different from C. postplanatus Dall from the 
upper Miocene of the Bogachiel River, Clallam County, Washington, 
being distinguishable by its sutural canal, more sloping table, and 
obsolete instead of well defined spiral sculpture. 

It is apparently characteristic of the upper part of the Purisima 
and lower portion of the Merced formations; where it is usually not 
rare. 

The species is named in honor of Dr. Timothy W. Stanton, chief 
paleontologist, United States Geological Survey, whose work on 
the Mesozoic faunas is well known. 

Type.— Ceit No. 165475, U.S.N.M. (Locality No. 139.) 

Paratype.—L. S. J. U., No. 1088. (Locality No. 139.) 

Iloriz&n. — Upper Purisima and lower Merced formations, Pliocene. 

LOCALITIES. 

» 

Puris^ima formation {lower Pliocene portion). — Santa Cruz quad- 
rangle, San Mateo County, locality No. 139, Purisima Rock, seven- 
eighths mile east of Ano Nuevo Point (R. Arnold, W. R. Hamilton) ; 
locality No. 141, sea cliffs between the mouths of Tunitas and Pes- 
cadero creeks. (J. P. Smith, G. H. Ashley, R. Arnold, J. F. Newsom, 
and others.) 

Merced formation^ iipper Pliocene. — Santa Cruz quadrangle, San 
Mateo County, locality No. 140, sea cliffs, immediately east of 
mouth of Aiio Nuevo Creek, 2 miles east of Ano Nuevo Point (R. 
Arnold) ; also at locality A 11, in sea cliff, west of Capitola, Santa 
Cruz County, immediately east of the Santa Cruz quadrangle (G. H. 
Ashley, R. Arnold). 
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Genus THAIS Link. 
THAIS TRANCOSANA. new species. 

i 

Plate XXXVI, fig. 3. 

Description. — Shell attaining a length of 26 mm., subovate, a little 
longer than wide, very thick, heavy; spire elevated; apex acute; 
whorls 4 or more, very slightly convex, increasing rapidly in size from 
apex downward ; surface smooth except for an obsolete sculpture of 
3 or 4 revolving lines; body whorl much larger and more convex 
than others, regularly rounded, its surface ornamented by about 13 
obsolete revolving ridges. Aperture elongate-elliptical; outer lip 
thickened and dentate internally, four teeth ^dsible in the type ; back 
of each tooth an internal revolving line; inner lip broad and smooth; 
canal short, narrow and oblique. 

Dimensions, — Of decollete. type, length (restored), 27 mm.; lati- 
tude, 19 mm. ; length body whorl, 21 mm. ; length aperture and canal, 
16 mm. ; latitude aperture, 5 mm. 

Notes. — The type exhibits a broad sinus or groove in the inner lip 
beginning at the middle and extending to the posterior extremity of 
the aperture. Doctor Dall' suggests that the groove may have been 
worn in the lip by a hermit crab, as often happens in the case of 
recent shells, and from the appearance of the groove such an explana- 
tion seems well founded. The species is quite different from any of 
the known west coast recent or fossil forms of this genus, being char- 
acterized by its exceedingly heavy shell, straight-sided conical spire, 
and obsolete revolving ridges. 

Named after Los Trancos Creek, near which the type was found. 

Type. — A decollete specimen, L. S. J. U., No. 1082. 

Horizon. — Merced formation, upper Pliocene. 

Locality. — Santa Cruz quadrangle, Santa Clara County, locality 
No. 21, ditch between Feld Lake and Los Trancos Creek, 2\ miles 
south-southwest of Stanford University. (T. J. Hoover, R. Arnold.) 

Genus CHLOROSTOMA Swainson. 

CHLOROSTOMA STANTONI Dall. var. LAHONDAENSIS, new variety. 

Plate XXXVI, fig. 2. 

Description. — Shell attaining an altitude of 25 mm.; conoidal. 
much broader than high, umbilicated ; whorls 5, angulate near base, 
upper surface sloping steeply, very gently concave both above and be- 
low a slightly raised line which revolves about two-fifths the distance 
from the suture to the angle ; a second similar line revolves close to 
and just below the suture, and a much more prominent one adorns 
the angle of the whorl; body whorl biangular, the surface between 
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the angles concave, almost vertical, and being about equal in width to 
the distance between the sutural revolving line and the next line be- 
low ; the upper angle is compressed into a raised line, while the lower 
angle is simply the junction between the convexly curved base and the 
concave, nearly perpendicular surface of the interangular space; ob- 
solete spiral lines are sometimes present on the upper surface of the 
whorls, especially near the suture; base minutely spirally striate; 
whole surface of whorls marked by numerous fine, posteriorly, down- 
ward-sloping, incremental lines; suture appressed, inconspicuous; 
umbilicus lacking, body whorl not angulate adjacent to it; aperture 
subcircular, the upper margin extending far in advance of the lower 
part. 

Dimenaians. — Altitude, 23 mm.; latitude, 30 mm.; apical angle 
about 80°. 

Notes. — This variety differs from the typical form, which is from 
the Empire beds (upper Miocene) of Coos Bay, Oregon, by being 
relatively broader, less prominently spirally sculptured, and in hav- 
ing the revolving line on the upper surface much less prominently 
raised and situated above, rather than below the middle of the upper 
surface; in C. stantoni the upper surface is prominently angulated 
in the middle of the upper surface. The new variety also possesses 
a revolving rib just below the suture which the typical form lacks. 

Named for La Honda, near the type locality. 

Type. — Decollete specimen, L. S. J. U., No. 1079. 

Horizon, — ^Lower Purisima (upper Miocene portion). 

Locality. — Santa Cruz quadrangle, San Mateo County, locality No. 
150, Pescadero Creek, just above mouth of Jones Gulch, 3 miles due 
south of La Honda. (J. F. Newsom, R. Arnold.) 



EXPLANATION OF PLATE XXXI. 

Knoxville and C!hico (Cretacfx)U8) Fossils. 

Fio. 1. Aucella crMsicollis Keyserllng, L.S.J.IT., Xo. 1014. View of left valTe; 
latitude, 35 mm. X 1. Locality No. 170, Knoxville formation, lower 
Cretaceous, Pulgas Creek, !§ miles west-northwest of Redwtxxi 
City. A characteristic species of the Kno^yille. 

2. Amherleya diUeri Stanton, L.S.J.U., No. 1011. Back view; altitude, 

16 mm. X 2. Locality No. 170, same as flg. 1. Also characteristic 
of the Knoxville. 

3. Mactra stantoni, new snecles. Cat. No. 31001, IT.S.N.M. I^eft valve: 

altitude, 33 mm. X 1. I..ocality No. 27, on coast 1 mile north of 
PiKeon Point, p. 357. 

4. QlycymerU veatchii Gabb, L.S.J.U., No. 1004. View showing umbonesand 

hinge area ; altitude, (JG mm. X 1. liocallty No. 96, Chlci> formation, 
upper Cretaceous, Bolsa Point, li miles north of Pigeon Point. 
Usually present in Chico faunas. 

5. Trigonia eranmna Meek, Cat. No. 31002, U.R.N.M. View of umbone? 
and hinge area of Imperfect valves: longitude, 109 mm. X 1. liocal- 
lty No. 26, li miles east-southeast of Pigeon Point. A species 
character! Stic of the Chico formation. 

6. Area vancouverensis Meek, Cat. No. 31003, TT.S.N.M. I^eft valve; longi- 
tude, 31 mm. ^ li. liOcallty No. 26, same as fig. 5. An abundant 
Chico fossil. 

7. Turritella pescaderoensiSt new species, type, L.S.J.U., No. 999. Back 
view; altitude, 46 mm. X 1. Ix>cality No. 27A, 1 mile south of the 
mouth of Arroyo de los Frljoles, p. 358. 




Knoxville ano Ohio (CRETACEOUS) Fossils. 
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EXPLANATION OF PIJITE XXXII. 

Eocene Fossils. 

Fig. 1. Pecten proavus Arnold, Cat. No. 164930, U.S.N.M., type. Mold of 
interior of left valve, showing portion of external surface sculp- 
ture; altitude, 38 mm. X 1. Locality No. 25; Eocene between head- 
waters of San Lorenzo River and Pescadero Creek. 

2. Terebratulina tejoneais Stanton, Cat No. 165432, U.S.N.M. Ventral 

valve ; altitude, 15 mm. X 2. Locality No. 25, same as fig. 1. Fouud 
also In the Martinez formation at Ix)wer liake, I^ke County. 
2a. Same species as fig. 2, L.S.J.U., No. 1023. Dorsal valve; altitude, 11 
mm. X 2. Locality 25, same as last. 

3. Hipponyx carpenteri, new species, tyjie. Cat. No. 165433, U.S.N.M Top 

view of nearly perfect specimen ; length, 11 mm. X 3. Locality No. 
25, same as fig. 1, p. 361. 
3a. Same species and specimen as Ag, 3 ; side view X 3. 

4. Fisaurella perrini, new species, type. Cat No. 165434, U.S.N.M. Top 

view of slightly imperfect specimen ; length, 16 mm. X 2. Locality 
No. 25, same as last, p. 362. 

5. Semele gayi, new species, type. Cat. No. 165435, U.S.N.M. Right valve; 

latitude, 14 mm. X 2. Ix)ca]lty No. 25, same as fig 1, p. 360. 

6. Tritonium newsomi, new species, type, Cat. No. 165436, TT.S.N.M. Back 

view ; altitude, 16 mm. X 2. Locality No. 25, same as fig. 1, p. 360. 

7. Patella mateoensis, new species, tyi)e, Cat No. 165437, U.S.N.M. Top 

view ; length, 7 mm. X 8. Locality Ko. 25, same as fig. 1, p. 362. 

8. Cidaris merriami, new species, type. Cat No. 165438, U.S.N.M. Frag- 

ment of spine; length, 21 mm. X 2. Locality No. 25, same as fig. % 
p. 359. 
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Eocene Fossils. 



EXPLANATION OF PLATE XXXIIL 

San Lobenzo (Oligocene) F068IL& 

Fig. 1. TelUna lorenzoewtU, new 8pecle«» plaatotype. Cat. No. 165439, Tj.8.NAI, 
RiKbt valve; length, 40 mm. X 1. Ix)oallty No. 11.5. branch of south 
fork of Waddell Creek, li miles northwest of Eagle Rock, p. 367. 

2. Pleiirotoma netcsomi, new species, plastotype, Cat No. 16&44Q, r.8.N^I. 

Back view of wax cast; altitude, 19 mm. X 2. Locality No. His. on 
road on divide between headwaters of Waddell Creek and Boulder 
Creek, 1 mile north of Eagle Rock, p. 368. 

3. Fusus sanctwcrucis, new siiecies, pla8totyi)e, I^.S.J.T*., No. 1037. Ajiertnrp 

view of cast of Imperfect and decorticated specimen; altitude. 
43 mm. X 1. Locality No. 100, on Bear Creek, 4 miles above its 
confluence with the San Ix)renzo River, p. 372. 

4. Turdcula santacruzana, new species, type, Cat No. 165442, r.S.N.M. 

Front of Imjterfect siiecfmen ; altitude, 36 mm. X 1. ixnaility No. 
100, on Ran Lorenzo River, 3 miles aliove I^oulder Creek, p. 37X. 

5. Cidaris branneri, new species, plastotyiie, L.S.J.U., No. 1056. lateral 

view of wax cast of nearly |)erfect 8i)eclmen; length, 20 mm. X 2. 
Ix)callty No. 109, same as fig. 3, p. 3iui. 

6. Cardium cooperi Gabb, var, lorcnzanum, new variety, tyi^ Cat No. 

165444, U.S.N.M. Right valve; altitude, 13 mm. X 2. V. S. (WoH- 
leal Survey locality No. 4063, Porter. Washington, p. 366. 

7. Pleurotoma sanctwcrucis, new sjiecles, plastotype, Cat No. lGr>ur>. 

U.S.N.M. Cast from lni|)erfect mold ; altitude, S.5 mm. X 2. Ix)calitj 
No. 108, same as fig. 2, p. 369. 

8. Fusus hccoxi, new Bi>ecie8, tyi)e. Cat No. 165446, IT.S.N.M. Back vlev 

of Imiwrfect specimen; altitude, S."* mm. X 1. locality No. 1""' 
same as fig. 4, p. 371. 

9. MaUetia chehalisensis, new sitecies, tyi)e. Cat. No. 165447, r.S.XX 

View of exterior of right valve; length, 7.5 mm. X a. U. S. GeiM- 
leal Survey Iwallty No. 4063, Porter, Washington, p. 365. 
9a. Same si»ecles and 8i)eclmen as fig. 9; view of Interior. 

10. Architcvtonica lorenzoctisis, new Hi)ecies, plastotype. Cat. No. 16r>44S, 

r.S.N.M. Top view of wax cast of nearly iierfect siieclmen; niaxi 
mum diameter, 11 mm. X 2. I^)callty No. 107, on small ravine off 
^ Boulder Creek, 21 miles north of Eagle Rock, p. 374. 

11. Lirofusus ashleyi, new si)ecles, tyi)e. Cat No. 165449, U.S.N.M. Back 

view of nearly i)erfect 8i>ecimen;- altitude, 12.5 mm. X 2. Ixxality 
No. 100, Sjime as fig. 4, p. 372. 

12. Strepsidura californica, new siiecies, tyj^e. Cat. No. 165450, IT.S.* '' 

Back view of nearlj- |)erfect 8|)eclmen ; altitude, 33 mm. X 1. L 
ity No. 103, on Kings Cret»k, one-half mile above Its confluence ^^'i-" 
the San Ix>renzo River, p. 370. 

13. Pleurotoma perissolaxoidcs, new si)ecle8, plastqtyiie. Cat. No. 165451, 

U.S.N.M. Back view of wax cast of nearly j^erfect specimen: alti- 
tude, 12.5 mm. X 2. Locality No. 107, same as fig. 10, p. 368. 

14. Aturia ziczac Sowerby, L.S.J.r. No. 1()S9. Fragment of specimen show- 

ing suture lines; altitude of fragment, 27 mm. X 1. This species re- 
sembles a small i)early Nautilus. I^)callty No. 91. on Bear Creek, 
one-half mile north of its confiuence with Bear Creek. 

15. yucula {Acila) dalli, new si>ecle8, plastotyiie, Cat, No. 165452, U.S.N.M. 

Wax cast of left valve; length 35 mm. X 1. IxK'ality No. 115. same as 
fig. 1, p. 364. 

16. Dentalium substriatum Conrad, Cat No. 1(554.5.% IT.S.N.M. Lateral view 

of fragment ; altitude, 12 mm. X 2. I^ocality No. 100, Siimeas fig. 4. 

17. Haminca pctrosa Conrad, Cat No. 165454, U.S.N.M. Back view of 

wax cast of slightly imi)erfect si)e<.*imen; length, 7 mm. X 3» I^ 
cality No. 107, same as fie. 10. 
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San Lorenzo iOligocenej Fossils. 



EXPLANATION OF PLATE XXXIV. 
Vaquebos (Lower Miocene) Fossils. 

Fig. 1. Olycymeris hranneri, new species, type, Cat. No. 165455, U.S.N.M. Left 
valve; altitude, 64 mm. X 1. Ixx?ality No. 12, Mlndego Creek 1 mile 
above its confluence with Alpine Creek, p. 377. 

2. Agasoma kernianmn Cooper, Cat. No. 165456, U.S.N.M. Back view ; alti- 

tude, 45 mm. X 1. IT. S. Geological Survey locality No. 3886, Kem 
River, Kem County, California. 

3. Cardium (Trachycardiym) vaqueroscnsvt, new species, type. Cat. No. 

165457, U.S.N.M. Imperfect right valve considerably decorticated; 
length, 65 mm. X 1. Ix)cnlity No. 12, same as fig. 1, p. 378. 

4. Terebatalia {aff.) occidentalis Dall. L.S.J.U., No. 1091. Internal cast of 

dorsal valve ; length, 31 mm. X 1. Locality No. 9, Tuff Hill, 2 miles 
due south of Mayfield. 

5. Tivela ineziana Conrad, Cat. No. 165458, U.S.N.M. Slightly broken right 
valve; length, 61 mm. X 1. Ix)cality No. 14, on divide between head- 
waters of Corte de Madera and Stevens creeks. 

6. TurriteUa ineziana Conrad, Cat. No. 165459, U.S.N.M. Back view of im- 
perfect but characteristic si)ecimen ; altitude, 73 mm. X 1. Locality 
No. 14, same as fig. 5. 

7. Agasoma aantacruzana, new species, type, L.S.J.U., No. 1072. Back view 
of young but almost perfect specimen; altitude, 26 mm. X 2. Lo- 
cality No. 1, on hill 1 mile north-northeast of the north end of Sears- 
ville Lake, p. 379. 

8. Yoldia subtnontercycnsis, new species, plastotype. Cat. No. 165459, U.S.N.M. 
Wax cast of slightly imi>erfect right valve ; length, 32 mm. X 1. Lo- 
cality No. 35, on San Francisqulto Creek, one-fourth mile below Its 
confluence w^ith Los Trancos Creek, p. 376. 

9. Leda cahiJlensis, new si)€cies, tyr)e, L.S.J.U., No. 1065. Left valve; 
length, 7 mm. X 3. Locality No. 57, on road to Kings Mountain 
House, 2 miles west of Woodside, p. 375. 
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EXPI^NATION OF PIJVTE XXXV. 

Monterey (Middle Miocene) and Upper Miocene Fossils. 

Fig. 1. Area ohispoana Ck>nrad, Cat. No. 1654G2, U.S.N.M. Casts of right and 
left valves; length of more nearly i)erfect s|)eoimen, 42 mm. X 1. 
Monterey formation, middle Miocene, locality No. 125, at confluence 
of Zayaute and Bean creeks. Usually quite abundant in the Mon- 
terey formation. 

2. Mactra montercyana, new species, tyi)e, Cat. No. 165463, U.S.X.M. 

Exterior of both valves; altitude of each, 31 mm. X 1. Monterey 
formation, middle Miocene, locality No. 122, Love Creek, 1 mile above 
its confluence with the San Lorenaso River, p. 381. 

3. Yoldia impressa Conrad, Cat. No. 165465, U.S.N.M. Cast of distorted 

(longitudinally elongated) right valve showing teeth of left valve: 
length, 26 mm. X 1. Monterey formation, middle Miocene, locjility 
No. 121, Newell Creek, li miles above its confluence with the San 
Lorenzo River. Abundant in the Monterey; also found In the 
Oligocene. 

4. Vcnericardia montcrcyana, new species, type, Cat.* No. 165464, U.S.N.M. 

Left valve of Hlightly distorted 8i>ocimen ; length, 10 mm. X 2. Mon- 
terey formation, middle Miocene, locality No. 121, same as fig. 3, p. 380. 

5. Agasoma stanfordcnHs, new species, type, L.S.J.U., No. 1087. Back view 

of cast of imi)erfect specimen ; altitude, 52 mm. X 1. Upper Mloceiio, 
locality No. 4, Tusk Oully, 2\ miles south of Mayfleld, p. 384. 

6. Leda taphrUi Dall, L.S.J.r., No. 1069. Right valve; length, 18 mm. X 2. 

Upi>er MlcK'ene, l(K*ality No. 42, west face of hill on east side of Ma- 
dera Creek, 21 iniles south-southwest of Mayfleld. Also found in the 
Pliocene and Quaternary faunas. 

7. FusuH stanfordensis, new species, tyi)e, L.S.J.T^., No. 1081. Back view 

of sandstone cast of nearly perfect 8i)ecinien ; altitude, 49 mm. X 1. 
Upper Miocene, locality No. 42, same as fig. 6, p. 383. 

8. Periploma ManctavrnciSy new species, type, L.S.J.U. No. 1074. Partially 
decorticated right valve; length, 43 mm. X 1. Upper Miocene, lo- 
cality No. 42, same as fig. 6, p. 3.S2. 

9. Yoldia supramontereyensis, new si)ecies, tyj)e, L.S.J.U., No. 1067. Im- 
I)erfect left valve; length, 40 mm. X 1. I'piier Miocene, locality No. 
4, same as fig. 5, p. 382. 

10. Astrodapsis antisclli Conrad, Cat. No. 1654(»>, U.S.N.M. Top view; 
length, 54 mm. X 1. Santa Margarita formation, upi>er Miocene. 
U. S. (ieological Survey locality No. 4144, 2 miles south of San 
Lucas, Monterey County. 
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PURISIMA AND MERGED (UPPEB MIOCENE AND PlIOCENE) FO88IL8. 

Fig. 1. Cardium meekianum Gabb, L.S.J.U., No. 1098. Decorticated left valve; 
altitude, 73 mm. X 1. Merced formation, upper Pliocene, locality 
A 11, 1 mile southwest of Capitola, Santa Cruz County. A common 
8r)ecies in the upper Miocene and Pliocene. 

2. Chlorostama stantoni Dall, var. lahondaensis, new variety, type, L.SJ.r., 

No. 1079. Back view of a slightly imperfect specimen; altitude, 21 
mm. X 1. Purisima formation, locality No. 150, Pescadero Creek 
just above Jones Gulch, p. 388. 

3. Thais trancosana, new 8i)ecies, type, L.S.J.U., No. 1082. Aperture view 

of imperfect specimen; altitude, 23 mm. X 1. Merced formation, 
upper Pliocene, locality 21, between Feld Lake and Los Trancos 
Creek, 2^ miles south-southwest of Stanford University, p. 388. 

4. Area achizotoma Dall. L.S.J.IT., No. 1090. A nearly i)erfect right valve; 

length, 56 mm. X 1. Merced formation, upper Pliocene, locality A 11, 
same as flg. 1. Closely allied to Area trilineata Conrad and Area 
canalis Conrad. 

5. Tapes staleyi Gabb, L.S.J.U., No. 1094. Right valve, length, 46 mm. X 1. 

Merced formation, upper Pliocene, locality A 11, same as flg. 1. A 
common species in the Pliocene of central and northern California. 

6. Nassa calif omiana Conrad, L.S.J.U., No. 1095. Aperture view ; altitude, 

31 mm. X 1. Merced formation, upper Pliocene, locality A 11, same 
as fig. 1. Another common species in the Pliocene. 

7. Thais ostrina Gould, L.S.J.U., No. 1096. Aperture view of Imperfect 

specimen ; altitude, 23 mm. X 1. Merced formation, upper Pliocene, 
locality No. 21, same as fig. 3. Also found recent. 

8. Astyris richthofeni Gabb, Cat. No. 165468, U.S.N.M. Aperture view; 

altitude, 8 mm. X 3. Purisima formation, lower Pliocene, locality 
No. 139, Purisima Rock. 1 mile east of Afio Nuevo Point. Common 
in the Pliocene. 

9. Cryptomya ovalis Conrad, L.S.J.U., No. 1097. Left valve; length, 28.5 

mm. X 1. Purisima formation, locality No. 10, Madera Creek near 
confluence with Tusk Gully, 2 miles southwest of Mayfield. Com- 
mon in the upper Miocene and Pliocene. 
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PUBISIMA AND MeBCED (UpPEB MiOCENE AND PUOCENE) FoSSILS. 

Fig. 1. Schizoihwrus pajaroanus Conrad, Cat. No. 165467, U.S.N.M. I^ft valve ; 
length 72 mm. X 1. Merced formation, upper Pliocene, locality No. 
140, sea cliff immediately south of the mouth of Afio Nuevo Creek. 
A common form in the upper Miocene and Pliooene, originally de- 
scribed as Venus pajaroana Conrad. 

2. Miopleiona oregonensis Da 11, Cat. No. 165460, U.S.N.M. Aperture view 
of a si^ecimen from which the canal has been broken; altitude, 
78 mm. X 1. Purislma formation, lower Pliocene, locality No. 139, 
Purisima Rock, 1 mile east of Afio Nuevo Point. Found In the 
upper Miocene and lower Pliocene. 

3. Phacoides annulatus Reeve, Cat. No. 165470, U.S.N.M. Right valve; 
length, 50 mm. X 1. Purisima formation, lower Pliocene, local- 
ity No. 130, same as fig. 2. 

4. Chrysodomus atantoni, new species, paratype, L.S.J.17., No. 1068. Speci- 
men from which canal has been broken ; altitude, 70 mm. X 1. Puri- 
sima formation, lower Pliocene, locality No. 139, same as fig. 2. 
Supposed to be characteristic of the Pliocene, p. 386. 

5. Nucula {Acila) castremsis Hinds, Cat. No. 165471, U.S.N.M. Left valve; 
length, 15 mm. X 2. Purisima formation, lower Pliocene, locality 
No. 139, same as fig. 2. Also found recent. 

6. Bittium aaperum Gabb, Cat. No. 165472, U.S.N.M. Aperture view of 
slightly imi>erfect specimen; altitude, 26 mm. X 3. Purisima forma- 
tion, lower Pliocene, locality No. 130, same as fig. 2. Also abundant 
in the upper Pliocene fauna. 

7. Littorina petricola Dall. L.S.J.U., No. 1090. Aperture view of imperfect 
specimen ; altitude, 10 mm. X 1. Merced formation, upper Pliocene, 
locality No. 21, between Feld Lake and Los Trancos Creek, 2| miles 
south-southwest of Stanford University. Originally described from 
Oregon. 

8. Fu8U8 portolaensis, new species, type. Cat. No. 165473, U.S.N.M. Aper- 
ture view ; altitude, 58 mm. X 1. U. S. Geological Survey locality 
No. 4665, Etchegoin formation, Coalinga district, Fresno County, p. 
385. 
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